DOCUMENT RESUME 



-ED 219 613 ■■ 



TITLE 



INSTITUTION 



SPONS AGENCY 

PUB DATE 
NOTE 1 * 

EDRS • PRICE 
DESCRIPTORS 



IDENTIFI 



erI 



• 1 CE 033 346 

Military Curriculum Materials, for Vocational and 
Technical Education. Plumbing Specialist II & III, 
3-2-2. ' . • • . • • 

Arr. Force Training Command, Sheppard AFB, .Tex.; Ohio 
State 'Univ. , Columbus; National Center for"Research 
in "Vocational Education. . . • 

Of f ice. .of .Vocational and Adult Education (ED) ( 
Washington, .PC. 
[82] " 

436p.; For related documents . see CE 033 345-347. 
MF01/PC18 Plus Postage, 

Behavioral Objectives; *Building Trades; Equipment 
Maintenance; Equipment' Utilization; Instructional 
Materials; Learning Modules; Lesson Plans; Military 
Personnel; Military Training; , Occupational Safety and 
Health; *Plumbing; Postsecondary Education; Safety; 
,*Sanitary Facilities; Skilled Occupations; Study 
Guides; *Vocational Education; *Waste Disposal;, Waste 
Water; *Wa"ter; Workbooks 
Military Curriculum, Project 



ABSTRACT • 

These military-developed curriculum materials consist 
of a course description, course chart, plan of instruction, lesson . 
plans,, study guides, and workbooks for, use in training plumbing 
specialists II and III. Covered in the course blocks ate building 
waste systems ami exterior and interior supply systems. Course block 
IT, on building waste systems, deals with building drains; vents and 
stacks; floor and roof drains; waste rough-in for lavatories; ' 
installation of back bents; rough-in for urinals, showers, tub 
drains, and water closet drains; and testing drainage systems. 
Addressed in course block III, on exjterior and interior water supply 
systems, are the following topics: exterior water supply, steel pipe 
assembly, installation of building service lines, building 
distribution systems, copper tubing assembly, water supply rough-in 
for f ixturfes, ' and installation of domestic water heaters. (MN) 
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MILITARY CURRICULUM MATERIALS m 

The mili tar y-developed rurriculura mat er ials -in this course 
padcage were selected by the National Center for Research in 
Vocational Education Military Curriculum Project for dissenv- 
ination to the six regional Curriculum Coordination Centers and 
other instructional materials agencies. The purpose of 
disseminating these courses was to make turriculum^ materials 
developed by the military more accessible to vocational 
educators in the civilian setting. Af j 

The course materials were acquired, evaluated by project 
staff and practitioners in the field, and prepared for^ 
dissemination. Materials which were specific to the rdlitary 
were deleted, copyrighted materials were either emitted^ orVappro- 
val for their use was obtained. These course packages corftain - 
curriculum resource materials which can be adapted to slipport 
vocational instruction and curriculum development. t • ^ 
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The National Center for Researcn In 
Vocational Education's mission is/to increase 
the ability of diverse agencies, institutions, 
and organizations to solve educational prob- 
lems relating to individual career planning, 
preparation, and progression. The National 
Center fulfills its mission by: 

• Generating knpwledge through research 

• Developing educational programs and 
products 

• Evaluating individual program needs 
and outdotnes . • 

*' •* tnstalling educational programs and 
products 

• Operating iaformation^systems and 
services 

• Conducting leadership development and 
training programs c 



FOR FURTHEFTINFORMATION ABOUT 
Military Curriculum Materials 

WRITE OR CALL 

Program Information Office 
The National Center for Research in Vocational 

Education 
The Ohio State University 
1960 Kenny Road, Columbus, Ohio 43210 
Telephone; 614/486-3655 or Toll Free 800, 
848 481 5 within the continental U.S. 
{•xcept Ohio) 
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Information nnd Field 
Services Division 



The' Hationnl Center for Research 
in Vocotionnl Education 




Military 

Curriculum. Materials 
Dissemination Is . . . 



What Materials 
Are Available? 



How Can These 
Materials Be Obtained? 
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activity tq .increase the accessibility of 
military-developed curriculum materials to 
vocational and technical educators. 

This project, funded by the U.S. Office of 
Education, includes the identification and 
acquisition of curriculum materials in print 
form from the Coast Guard, Air Force, 
Army, Marine Corps and Navy. 

Access to military curriculum materials is 
provided through a "Joint .Memorandum of 
Understanding" between the U.S. Office of 
Education and the Department of Defense. 

The acquired materials are reviewed by staff 
and subjecf matter specialists, and courses 
deemed applicable to vocational and tech- 
nical education are selected for dissemination. 

The Natrtfhal Center for Research in 1 
Vocational Education is the U.S. Office of 
Education's designated representative to 
acquire the materials~an3 conduct the project 
activities. 

.Project Staff : 

Westey E. Budke, Ph.D., Director 
National Center Clearinghouse 

Shirley A. Chase, Ph.'D. * 
Project Director 
O ft 
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One hundred twenty courses on microfiche 
(thirteen in paper form) and descriptions of 
each have been provided to the vocational 
Curriculum Coordination Centers and other 
instructional materials agencies for dissemi- 
nation. * 

Course materials include programmed 
instruction, curriculum outlines, instructor 
guides, student workbooks apd technical 
manuals. 

The 120 courses represent the following 
sixteen vocational subject areas: 



Agriculture 
Aviation 
Building & 

Construction 

Trades 
Clerical 

Occupations 
Communications 
Dialing 
Electronics 
Engine Mechanics 



Food Service 
Health 

Heating & Air 
Conditioning 
Machine Shop 
Management & 
Supervision 
Meteorology & 

Navigation 
Photography 
Public Service 



The number of courses and the subject areas 
represented will expand as additional mate- ■ 
rials with .application to vocational and 
technical education are identified and selected 
for dissemination. 



Contact the Curriculum Coordination Center 
in your region for information on obtaining 
materials (e.g., availability and cost), They 
will respond to your request directly or refer 
you to an instructional materials agency 
closer to you. . 
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EAST CENTRAL 
Rebecca S. Douglass 
Director 

100 North First Street 
Springfield, I L 62777 
217/782-0759 



MIDWEST " 
Robert Patton 
Director 

1515 West Sixth Ave^ 
Stillwater, OK 74704 
405/377-2000 



NORTHEAST 
Joseph F. Kelly, Ph.D. 
Director 

225 West State Street 
Trenton, NJ 08625 
609/292*6562 



NORTHWEST 
VyWiam Daniels 
Diiector 
Building 17 
Airdustrial Park 
Olympia,WA 98504 
206/753-0879 

SOUTHEAST 
James F.Shill, Ph.D. 
Director 

Mississippi State University 

Drawer DX 
Mississippi State, MS 39762 
601/325-2510 

WESTERN 

Lawrence F. H. Zane, Ph.D. 
Director 

1776 University Ave. 
Honolulu, HI 96822 
808/948-7834 
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Developed by. 

United States Air Force 
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Revmw Dates 
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Grades 10-adult , 



Prinj. Pages 
415 



Cost: 
* $8.50 
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Course Description- • " - * , „ * 

Because of its long length Plumbing Specialist has been divided into three (3) courses for inclusion in (the "T/ial. Implementation of a Modei System to 
Provide Military Curriculum Materials for Use m Vocational and Technical Education." Training for this series of courses includes instruction on * 
pluming system operating principles and configurations, construction and maintenance,©! fixtures, faucets, and plumbing system valves, and utilization 
anoVnarntenance of tools, equipment, and supplies. *The series! nvofves 243 hours of instruction. * * . 

TniS it the sejcqpd cou/se 1 in the series. It includes Block M—Buttding Waste Systems and Block \\\- Exterior and Interior Supply Systems. Students 
shoulcWiot start Plumbing Specialist, tljand lit before they»heve completed Plumbing Specialist, I (course 3-21 m this catalog). The lesson titles and 
hoursTor the course are listed below: /\v>» « » 

Block Buildinglttaste System* contains nine lessons with 58 hours of instruction. 

*■ . ~ " 

c Building Drains (12 hours) 

Vents and Stacks (12 hours) * * - 

Floor Drains and Roof Drains (3 hours) • ^ 

Waste Rough-In for Lavatories (3 hQurs) v -* * v 

- Installation of Back Vents (6 hours). 

Rqugh-ln for Urinal Grains (6 hours) - 

Ro ugMrvipr-S ho wars and Tub Drains (6 hours) t 

fltougjvln for WSterCldset Drains (6 hours) ( 

Testing Drainage Systems (4 hours) \ * 

Block W — Exterior and Interior Wster SuppffiSyjtems contains seven lessons with 46 hours of instruction. ^ 

7 - -Exterior Water 5uVply (3-hours) »^ 

Steel Pipe Assembly 13 "hours) ** ~ 

Installation of :0qtlding Service Lines i6 hours) > ~ . 
BuHdmg Distribution Systems (12'hours) • 

Copper tubing Assembly ( 1 2 hours) ~ . 

Water Supply Rough-In for Fixtures (6 hours) - ^ - 

«* Instdllatibn'-of Domestic Water HaaJ^rs (4 hours) * 

Materials for both student and teache/ use are included. Printed materials for the instructor include a plan of instruction for each block and. lesson plans 
for each lesson.. These contain an outline of instruction, objectives, activities, materials and tools needed, text assignments, and references. Student mate- 
rials consist of study guides and workbooks for eacrj block.* Thirty-two slide sets and eight films are recommended, for the series but these are .not provided. 
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COURSE CHART 


IFS^ — " *• 


NUMBER 


POS cooev 

ARL 


DATE 

" 2 July 1975. 


COURSE TlTUC . * 

Plumbing Specialist 


ATC OPR ANO APPROVAL OATE 

TTMS, 13 November 1974 


CENTER OPR / 

Sheppard/TTOXU 


SUPERSEDES COURSECHART 

0I\&s\DD60Dj 0 April luio 


DEPARTMf OPR 

Department of Civil Engineering Training 


APPLICABLE TRAINING STAN OA* 0 O i' S 

552X5, 15 Feb 73;Chl, 25 Feb74 


LOCATION OF TRAINING 

^Sheppard AFB, Texas 


COURSE SECURIT> CLASSIFICATION 

UNCLASSIFIED 


INSTRUCTIONAL DESIGN 

• Group/Lock Step: Proficiency Advancement 


TARGET READING GRADE LEVEL FOR PRS»* 
ARATION OPTRAINING LITERATURE ' g 



I ENGTH OF TRAINING 



o% 



<_9 W ## k«._JLDiyi) 

Technical Training 

Classroom/Laboratory (C/L) 
Complementary Technical Training (CTT) 

Related Training 

Standard Traffic Safety, Course I (AFR 50^24) 
Local Conditions Course, Course n (AFR 50-24) 
Supplemental Military Training (SMT) (ATCR 50-20) 
Commander's Calls/Briefings ^ 
End of Course Appointments; Predepasture Safety Briefing 
(ATCR 127-1) 

* Total 



Ho6rt 



270 
*§2 

12 
2 

12 
2 

10 



322 



38 



360 



REMARKS 



Effective date: 11 August 1975 with class 750811. 



TABLE !• MAJOR ITEMS OF EQUIPMENT 



c 



Lavatory 
Urinals . 

Valve Repair Kits 
Water Efeaters 
Shower Unit 
Water Closet • 
Grooving Tool 
Tapping Machine , 
Test Plugs 
Die. Sets . 
Shop Benches 
Power Grinder 
Plumber Furnaces 
Plumber Fire Pot 
Sewer Augers 
Centrifugal Pumps 
Diaphragm Pump 



Soil Pipe 
Copper Pipe ' 
Galvanized Pipe 
Black Pipe 
Vitrified Tile ./ 
Traps 
Valves 

Insulating Materials 
Pipe Locator 



ATC 0 ' e °c m 449 



REPLACES PREVIOUS EOITIONS ANO ATC FORM Hi 8, NOV 72 , 
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3ABR55235 COURSE CHA*T - TABLE It - TRAINING CONTENT 



NOTE: Include time (pent en technical training (TT) (clettroom/loberotory (C/L) end complementary teenmeei training (CTTt>ond rotated 
training (RT). Exclude time spent, en Individual essistonce (remedial instruction). A (ingle entry at time shown far a unit is C/L time.. 
When e douhlo entry it shown, the tccend entry li CTT time. 



RS PER 
WK ^° AY 
OF TNG 



± 



Course Material - UNCLASSIFIED 



54 Hours TT 



BLOCK I - Introduction to Plumbing 



1 

2(4/5> 



Orientation (2 hrs); Career Field and Civil Engineer 
Organization (2 hrs) ;' Plumbing Safety (2 hrs); 
Plumbing Systems, Terminology, and Engineering 
Drawings (12 hrs); Publications (6 hrs); Exterior 
Sewer Systems (4 hrs) ; Maintenance of Tools (2 hrs) ; 
Installation of Building' Sewer Systems (6 hrs); 
Individual Waste Disposal Systems (12 hrs); Statural 
Openings (4 hrs) ; Measurement Test and Test 
Critique (2 hrs). • " 



(Safety as Applicable) 



54 Hours C/L 



18 Hours RT 



Nl 



2(1/5) 
3 

4(4/5) 

> e S 



Course Material - UNCLASSIFIED 



72 Hours TT 



BLOCK n - Building Waste Systems 



Building Drains (12 hrs); Vents and Stacks (1£ hrs).;* 
Floor Drains and Roof Drains (3 hrs);.Waste Rough-In 
for Lavatories (3 hrs) ; Installation of Back Vents 
(6 hrs); Rough-In for Urinal Drains (6 hrs); Rough-In 
for Showers and Tub Drains (6 hrs); Rough-In for 
Water Closet Drains {6 hrs); Testing Drainage Systems 
(4 hrs); Measurement Test and Test Critique (2 hrs). 



8 Hours RT 



12 Hours CTT 



(Safety as Applicable) 



60"Hours C/L 



4(1/5) 
5 

6(2/5X 



Course Material - UNCLASSIFIED. 



62 Hours TT 



2 Hours RT . 



BLOCK m - Exterior and Interior Water 
Supply .Systems • 

* 

Exterior- Water Supply (3 .hrs); 'Steel Pipe Assembly 
(3 hrs); Installation of Building Service Lines (6 hrs); 
Building Distribution Systems (12 hrs); Copper Tubing 
Assembly (12 hrs); Water Supply Rough- In for^Fixtures 
(6 hrs); Installation of Domestic Water Heaters (4 hrs); 
Measurement Test and Test Critique (2 hrs). 

(Safety as Applicable) ' " * 

48 Hours C/L 



14 Hours CTT 



rni^ f0M 449 A 
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COURSE CHART - TABLE't^'TRAINING COKTENT 3ABR55235 



rfOTE: 1/tcM* Urn* tp*>t it mWe«i tj«imn» (TT) (eU*«f»o«/l«W««ory. (C/L) onJ eom>l««»»nt«y t Uehn.c«t training vC.TT>)ond r»l«itd 
tr«nin« (RT). E»cM« tint >»an»*n InWlvNuci «»»Ut«nc« (r«MJl«l tnifruetion). A stn«la entry of tim* (hewn t^u unit it C/C tint. 
Wntn • rf«ub'» *ntry 1% »h«wn, >*v fcond «ntry l» CTT tim«. 



OF TNG 



HRS PER 

DAY"" 



6(3/5) 
7 

8(2/51 



Course Mater ial UNCLASSIFIED * 80 Hours TT 
BLOCK IV - Fixtures* and Appurtenances* 

Installation "of Bathtubs and Showers (6 hrs) ; Installa- 
tion of Water Closets' (6 hrs); Installation of Urinals' - 
(6 hrs) ; Installation of Lavatories (6 hrs); Insulation of 
Water Lines (6 hrs) ; Inspection and Maintenance of * * v ■ 
Plumbing Systems (6 hrs); "Recovery and Restoration 
(12 hrs); "Planning and Layout .of Plumbing Systems'* 
(10 hrs); Measurement Test and Test Critique hrs), 



20 Hours CTT 



4 



4> • 



(Safety as Applicable) 



60 Hours C/L 



8(3/5) 
9 



Course Material - UNCLASSIFIED 



"54 Hours TT 



BLOCK V - Utility Equipment 



6 'Hours CTT 



Winterization of Piping {2 hrs); Maintenance of Valves 
(4 hrs); Maintenance of Sewers and Grease Traps 
(6 hrs); Emergency Maintenance of Exterior Piping 
(6 hrs); Fire Hydrants and Sprinkler Systems (12 hrs); 
Utility Equipment (6.Jirs); Corrosion Control (3 hrs); 
Project and Resource Management 1 (3 hrs); Communi- 
cation Security (2 hrs); Measurement Test and'Test 
Critique (2 hrs); Course Critique and Graduation 
(2 hrs). . 



J 

, t 
? 



(Safety as Applicable) 



48 Hours C/L 



10 Hours *RT 
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PLAN OF INSTRUCTION 


COURSE TIJLC ' ' * 

, Plumbing Specialist 


BLOCK TITLE , V 

Building Waste Systems • 


UNITS OF INSTRUCTION AND CRITERION OBJECTIVES 


duration 

(HOURS) 

2 


support materials ano guidance 

3 ^ . 


1 1. Building Drains 

a. ^ Giyen three pieces of plumbing 

j materials, correctly identify each as to conu- 
mpn name, sixe, material^ and general appli- 
cation. All items mast be porr&euy iaenuiiea. 

b. Using giren instructions and plumbing 
'symbols, drat a diagram of a building drain. 
Diagram must be cbmplete enough to make a 
bill of materials. 


, (12/0) 
Days 10,11 

(0.5/0) 

t 


la 8b{l) 

lb . 8d - ' * 
lc 8c(2) 
Id lle(l) 
le HeW 
1f llArn 

lg 'lle(2) ' ' " • & 

lh 3a(4), 3a(5) 

li 3a(4), 3a(5) 

lj • 3a(4), 3a(5), 111(6) 

lk lle(i), lle(7), llf(6), tti 


c. Using a diagram of a building drain 
system, make a complete bill of materials. 
Bill of materials must contain the length and 
si^e of the pipe and the type and size of all 
j fittfags. 


u (0-5/0) 


Instructional .Materials ' ' ■ 


or 1 4 AtmRR9<(t-TT-1 Rni1Hln<y Drain n 

WB 3ABR55235-H-1-P1, Building Drains ^ 
WB 3ABR55235-II-1-P2, Cutting and Fabricating Four-Inch Cast Iron 
Pipe 


d. Usfag a measuring tape or rule, me a- 
sure and iftark pipe to within + 1/8 inch of 
specific length. 

fe. Cut cast iron pipe to a specified 
length + 1/8 inch using a cold chisel and 
hammer. 


(0.5/0) * 
(0.5/0) 


Audio Visual Aids 

Slides, Progression of Building Waste Systems 

Training Equipment 
Hand Tools for Plumbing (1) 
Plumbers Furnace (2) 
Shop Tools for Plumbing (2) 


f . Cut cast iron pipe to a specified 
length \ 1/8 inch using a snap cutter. 


(0.5/0) 




. i . 

plan or instruction no. 3ABR55235 


0AT Changed 20 January 197^ BL0 <* N0 - n PAGe « 0 - 17 
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PL AH OF INSTRUCTION <C~tt» v *4 


UNITS OF INSTRUCTION AMD CRITERION OBJECTIVES 

1 


DURATION 

m (HOURS) 
2 


- ' SUPPORT MATERIALS ANO GUIDANCE- 


g. Using * hacksarw and adjustable Jaw 
wrendt, kak one-half Inch, + 1/8 inch, from 
the efil of a cast Iron pipe." 


(0.5/0), 


Training Methods 




DiscqSsion a*ff Demonstration (4 hrs) y 
j Performance (8 hrs) 


h. UMng given procedures, move and 
store propane gas containers. Containers mua 
stored and secured in accordance with given 
instructions. 


(0.5/Q) 


Instructional Tniiroament /Design 
Classroom (S hrs) 
Laboratory (9 hrs) 

Group/Lockstep:Proficiency Advancement 


i. Using given procedures, assemble anc 
' operate a plumber's furnace. The lead pot 
must set firmly on the stand and the flame 
must be adjusted to maintain the lead in a 
.molten state with, a metallic bide tinge. 

j. 'Assemble and pour a horizontal joint, 
using training aids. Lead ring must tff 3/4" 
to 1" in depth/ 

k. Using given procedures,construct a 
building drain in the booth area. Pipe must be 
graded 1/4 inch per foot. 


(0.5/0) 

(I/O) 
(6/0) 


Instructional Guidance 

Use slides when discussing the construction and operation of a. build- 
ing drain system. Identify the parts of the system. Discuss the appli- 
cation of codes in the placement of vents, pipe support, and grade. Show 
sample of hardware used. Have the students identity building drain parts 
and fittings. Demonstrate the cutting of cast iron pipe using a hammer 
and chisel. Permit the students to practice on waste pieces. Emphasize 
cutting hazards and precautions. Demonstrate the application of oakum. 
Demonstrate the techniques to be used when measuring pipe using bell 
ana spigoc joints* discuss me nazaras ana saie nancmng 01 kxhucs ui 
compressed gas. Demonstrate the operation of a furnace and stress 
the hazards and precautions to be used when operating the furnace. Use 
the trainer to demonstrate pouring vertical and horizontal joints. Again 
emphasize safety hazards and precautions when handllngjhot lead. 
Monitor students as they practice preparing vertical and horizontal lead 
joints. Demonstrate the? use of snap and chain cutter. Have students 
complete me wonc projects. 






The following references should be used in preparing the lesson: 
TO 40P~1~131, Plumbdi* and Pipe Fittings 
AFR 127-101, Ground Accident Prevention Handbook 
National Plumbing Code 4 


PLAN 0.F INSTRUCTION NO. 3ABR55235' 


t>AV Chantred20Januarvi976 * U0CKH0 - IT pace no, J8 


r * 


t 


17 

* t t 
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PLAN OF INSTRUCTION (C«itinu«4 


UNITS OF INSTRUCTION AND CRITERION OBJECTIVES 

! 


DURATION 
iHOURS) 


1 

SUPPORT MATERIALS AND CUIOANC6 i 
3 * k 


2. . Vents and Stacks 

< *■* 

a. Given a drawing of a plumbing -system, 
determine the type of vent and stack system 
.used. V 

b. Following given Instructions, make 
a working drawing of a plumbing vent system 
and name the fittings. Drawing must be com- 
plete. V 

c. Using your working drawing, select all 
the soil pipe,and fittings required to conrtryct 
a, main vent stack In the booth area. 

d. Following given Instructions and 
working as a member of a team, assemble a 
vent* and stack system in the assigned booth 
area. Pipe must be aligned within + 1/2 Inch 
of given specifications. 

plan or instruction no. 3ABR55235 


12 

(12/6) 
Days 12,13 
(2/0), 

(2/0). 

(2/0) 
(6/0) 

OATE 2 Jt 


Column 1 Reference STS Reference } 

2a 6a(3), 8a, 8c(l) 

2b 6a(3), 8d 

2c 8c(2) 

2d ' / Hf(6), Hg, Ui 

Instructional Materials 
'SG3ABR55235-II-2, Vents and Stacks ^ 
WB 3ABR55235-II-2-P1, Components of Building Drain and Vent System 
WB 3ABR55235-II-2-P2, Fabricating Vents and Stacks 
WB 3ABR55235-II-2-P3, Grading Pipe 

WB 3A9R55235-II-2-P4, Attaching Pipe to Building Structure 
Rough-In Specifications and Drawings 

Audia Visual Aids 

Slides, Progression of Building Waste System 

. Training Equipment 
Hand Tools for Plumbing (1) 
Plumber 1 * Furnace (2) 
Shop Tools for Plumbing (2) 

Training Methods 

Discussion and Demonstration (3 hrs) 

Performance (9 hrs) • . 

/A 

ily 1975 | »lock no. tj | * AGE H0< 19 
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PLAN OF INSTRUCTION (Continued) \ , 


UNITS OF INST RUCTION AND CRITERION OBJECTIVES 

1 


DURATION 
- (HOURS) 
2 


SUPPORT MATERIALS AND CUIDANC6 


• 

♦ 

PLAN OF INSTRUCTION no, 3ABR55235 


DATE g Jt 


Instructional Environment/Design 
Classroom (3 hrs) 
Labpratory (9 hrs) 

Group/Lockstep:Proficiency Advancement 
Instructional Guidance 

During the discussion of the vent system, point out the need for various 
type stacks, traps, and vents. Explain the extent that codes influence 
construction and design of venting systems. Give the students a drawing 
of the booth area main vent and drain sytrtems, and have them select the 
required pipe- and fittings to construct the system* Demonstrate the 
assembly of no-hub cast iron* Demonstrate the use of a plumb bob in 
positioning fittings under the booth area. Stress safety hazards i when 
lifting heavy loads and when using the furnace and hot lead. y ioae jy 
monitor the students as they assemble the.main vent and drain system. 
Have the students complete the work projects. The following references 
should be used in preparing the lesson: 

AFR 127-101, Ground Accident Prevention Handbook 
National Plumbing Code 

• 

« 

_^ , ^ 
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j^t* PUAH OF INSTRUCTION (Continued) 


UNITS OF INSTRUCTION -nD CRf T fcftfON OBif UIVES 

1 


DURATION 
(HOURS) 


SUPPORT MATERIALS ANO CUIOANCF 
3 ■ " 


3. Floor Drains and Roof Drains 

a. Given a sketch of a roof and floor 
drain system, make a bill of materials *or the 
installation of * a drain system . Bill of' material 
must contain the length, type and size of all 
pipe and the type and size of all fittings. 

* 

** * 

* 

•* 

t — 

PLAN OF INSTRUCTION NO « ATVR55235 


4 

(3/1) 
Day 14 ? 

(3/1) 

j 

• 

OATE £ JU 


Polumn 1 Reference STS Reference 
3i 7 6a(4), 13a(5),44b 

Instructional Materials 

gG 3AB&55235-IW, Moor Drains and Roof Drains 
WB 3ABR55235-II-3-P1, Floor and Roof Drains 

Audio Visual Aids 

Slides, Roof, Floor Drains 

Training Methods * % 
Discussion and Demonstration (2 hrs) 

Performance (1 hr) . » 
Outside Assignment (1 hr) 

Instructional Environment/Design 
Classroom (2 hrs) 
Laboratory ( 1 hr) _ 
Group/Lockstep: Proficiency Advancement 
Study Hall (Dormitory)(l hr) 

Instructional Guidance m m 
Discuss the type^and purposes of roof and floor drains. Show the 
differences between insideand outside roof drain systems. Mention 
'the codes governing the connection of roof and street drains into the 
main sewers. Discuss single and multiple drain systems and compo- 
nents. Discuss pipe support methods. Monitor students as they com- 
plete workbook projects. 

t 

• 
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PLAN OF INSTRUCTION (C»ntlnu«<J) 


UNITS OF INSTRUCTION AND CRlTERlON*06JEC TIVES 


DURATION 
'HOURS) 


c 

SUPPORT MATERIALS AND GUIDANCE 

3 


4. Waste Rough-In for Lavatories 

a. Given the rough-in specifications for 
a lavatory, correctly answer four questions 

- -concerning the installation of lavatories 

b. Given a shop drawing of a lavatory 
drain system! determine the plumbing instal- 
lation method required, and make a list of all 

the material needed to construct the system in 
the booth area. The list of materials must 
accurately identify all required materials with- 
out shortages and without excesses greater than 
10%. ~ 

* 

» 

4 


4 

(3/1). 
Day 14 
(1/0) 

(2/1) 


Column 1 Reference STS Reference 
4a v 6a(3), 6a(4), 8c(l), 8cf2), 14a 
4b N ' 6a(3), 6a(4), 8c(l), 8ct2>; 14a » 
• 

Instructional Materials * .5 
1 SG 3ABR55235-TI-4, Waste Rough-In for Lavatories 
WB 3ABR55235-IT-4-Pl,Wasie Rough-In for Lavatories ' 
Rough-In Specifications and Drawings 

Audio Visual Aids 

Slides, Progression of Building Waste System * 
Training Methods 

Discussion and Demonstration (2'hrs) 

Performance (1 hr) 
Outside Assignment* (1 hr) 

Instructional Environment/Design 

Classroom (2 hrs) ^ 

tfft>oratory (1 hr) 

Group/Lpckstep:Proficiency Advancement 
Study F HaU (Dormltory)(l hr) ' 

Instructional Guidance 

Discuss the waste rough-in for lavatories and explain how it differs 
from the waste rough-in for other items. Show the slides ip the pro- 
gression of building waste systems and have the students answer ques- 
tions over the key points illustrated in the slides. Have the students 
complete the work projects and check their list of required materials. 
The following references should be used in preparing the lesson: 
AFR 127-101, Qround Accident Prevention Handbook 
National Plumbing Code 

Make the following outside assignment at the end of day 14: Read SG 
3ABR55235-JJ-5 and answer the questions at the end of the study guide. 
Complete WB 3ABR55235-II-5-P1 and be prepared for a quiz at the 
beginning of day 15. 


PLAN OF INSTRUCTION NO. 3ABR55235 
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UNITS 0> INSTRUCTION AND CRITERION OBJECTIVES 



5, rtostallation of Back Vents 



a. Using shop drawings of a back vent 
system, make a list of all of the materials 
required to construct the system in the booth 
area. The list of materials must accurately 
identify all required materials without short- 
ages and without exceifc greater than 10%. 

b. Using either a hand-operated pipe 
cutter or hacksaw, cut steel pipe to a given 
length + 1/8 inch. 

c. Using either a reamer or a oiitable 
file, dress a pipe end. All burrs must be 
removed and the inner surf&e of the pipe must 
be returned to its original diameter. 

: d. Using a hand stock and die set, thread 
a piece of steel pipe. Three threads must 
extend beyond the facfe of the die segment. , 

e. Assemble threaded pipe and fittings. 
Completed jpint must be water tight. % # 



DURATION 
(HOURS) 



8 

(ft/2) ' 
Day 15 
(0.5/. 2), 



(?/• 5) 
(0.5/.3) 

(l/.5)= 
(2/*5) 



SUPPORT MATERIALS AND GUIDANCE 



Column 1 Reference 

5a 

Sb 

5c 

5d 

5e 



STS Reference i 
60(3), 8c(2) . . 

3a(l), lle(l), lle(2), He(4) 
3a(l), Ue{lQ\ : . 
lle(ll)' 
llf(l) 



Instructional Materials „ . ' 

SG 3 ABR5523 5-11-5, Installation of Back Vent* , 
WB 3ABR55235-H-5-P1, Installation of Back Vents 
Rough-In Specifications and Drawings ;■ 

* *". 

Audio Visual Aids 

Slides, Progression of Building Waste System 

Training Equipment 

Hand Tools for Plumbing (1) • 

Plumber's Furnace (8) 

Shop Tools for Plumbing (2) 

Training Methods 

Discussion 12 hrs) 

Performance (4 hrs) 
OuteddevAsa^gnment (2 hrs) 

Instructional Environme nt/Design / . 
Classroom (2 hrs) 1 , , ~ 
Laboratory (4 hrs) 




°7 
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PLAN OF INSTRUCTION (C.ntlmitd) 


• 

UNITS Of INSTRUCTION AMD CRITERION OBJECTIVES 

J 


DURATION 
'HOUtS 


SUPPORT MATERIALS AND GUIDANCE 

3 * ~ ' 






Instructional Guidance 


w 

m 




Use slide when describing the types and operation of lavatory vent 
systems. Use drawings of vent system when describing the materials, ^ 
fittings, arid joints. Demonstrate cutting, reaming, aad the use of - 
manual threaders. Emphasize safety in the handling' of tools, equipment, 
and pipe. Discuss the importance of thread sizes and lengths versus pipe 
size and material composition. Have students practice cutting, reaming 
on/? fhrAa/finir tw»fnrp aflflpmhlinc the system. Monitor all student 
activities and enfojce safety precautions. The following references 
should be used in preparing the lesson: 
AFR,127-10i, Ground Accident Prevention Handbook, 
National Plumbing Code * 

Uolra fha fnllmvlntr mitflirfo aaaiornmmt* Rpad SG 3ABR55235-H* r #>*and 

answer questions at the end of the SG. Complete WB 3ABR55235-IK6-P1 
and be prepared for a quiz at the beginning of day 10. 


6. Rough-In for Urinal Drains 

a. Given an illustration of three types of 
urinal vents/ correctly name each type. 


8 


Column 1 Reference ' STS Reference 


Day 16 

(0.5/; 5) 


«b * 8c(2) 

6c Hf(6), 14a 

Instructional Materials 


b. Using a working drawing, make a bill , 
of materials for the construction of a urinal 
vent ana arain system • a we iidc u* ui<u»ex i«xo , 
must accurately identify all required materials 
witnout shortages ana wiuioui excess greater 
than 10%. 


(0.5/0) 


SG 3ABR55235-H-6, Rough-In for IJrinal Drains 

WB 3ABR55235-H^6-P1, Installation of Urinal Waste and Venting 

Rough-In Specifications and Drawings 

Audio Visual Aids 




Slides, Progression of Building Waste Systems - 


c. Following the prescribed procedures 
and working as a member of a team^ install 
a urinal waste and vent system in ftie booth 
area. The drainage tee must be within 1/4 
inch of the center of the existing hole. 


(5/1.5) 


Training Equipment 


Hand.Tools for Plumbing (1) 
Shop Tools for Plumbing (2) 
Plumbers rffnace (2) 


PLAN OF INSTRUCTION NO. 3ABR55235 
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PLAN OF INSTRUCTION (C™timi«<0 


UNITS Of INSTRUCTION AND CRM f Ri"M OfiJktllVES 

t 


DURATION 
„ <HCU*S) 


C SUPPORT MATERIALS AND GUlOANCf 
- \ 


* 

o 

•* 

V ' • 

- :'~\ 

* 

. / - 

7. Rough-In Showers and Tub Drains 

a. Using the illustrations provided, 
identify the components of a shower and tub 
drain system. All eight items must be identi- 
fied correctly* 

b. Following the prescribed procedures 
and working as a member of a team, install 

a dhower drain system in the booth area. The 
shower strainer must be within 1/4 inch of the 
center of the existing hole. 

FLAH.OF INSTRUCTION no. 3ABR55235 


8 

(6/2) 
Day 17 
(1/.5) 

(5/1.5) 
DATE 2 Ji 


Training Methods \ 

Discussion and Demonstration (2 hrs) 

Instructional Environment/Design 
Classroom (2 hrs) 
Laboratory (4 hrs)' 

Group/Lockstep:Pro£lclency Advancement 
StudyHali (»)rmitory)(2hrs) 

Instructional Guidance „ 
Using drawings of urlnafvents and drain systems, describe their con- 
struction. Have th%students complete the workbooks. Enforce safetyi 
The following references should be used in preparing the lesson: j 
AFR 127-101, Ground Accident Prevention Handbook £ 
National Plumbing Code - * „ „ 
Make the following outside assignment: Read SG ' A P™;°";. M , '_ 
and answer questions at the end of the SG. Complete WB 3ABR55M5-II 
7-pl and be prepared for a .quiz over the subject at the beginning 01 aay a 
17. 

Column 1 Reference STS Reference 

7a «a(S) 

lb 13a(5), 14a 

* « , 

Instructional Materials 

SG 3ABR55235-H-7, Rough-In for Showers and Tub Drains 
WB 3ABR55235-H-7-P1, Rough-In Piping for Showers 
Rough-In Specifications 

Audio Visual Aids 
Slides, Bathtub 

♦ 
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PLAN OF INSTRUCTION (CoMimwft 



UNITS OF INSTRUCTION AND CR'TERtON OBJECTIVES 



DURATION 
, (HOUAS) 



|8. Rough-In for Water Closet Drains 

ii a# * Given a 8ketch of a single water 
closet installation, locate and name each 
j component in the vent and drain system. All 
Inine items must be identified correctly. 



8 

(6/2) 
Day 18 
U/.5) 



PLAN Of INSTRUCTION NO. 3ABR55235 



SUPPORT MATERIALS AND GUIDANCE 



Training Eq uipment^ 
Hand Tools for Plumbing (i) 
Shop Tools for Plumbing (2) 

Training Methods 
Discussion (1 hf) 
Performance (5 hrs) 
Outside Assignment (2 hrs) 
Instructio nal Environme nt/Dp* <m 

Claasrodta (1 hr) c SL 

laboratory (5 hrs) 

natractional Guidance 

• ; ?2 ? 016 traps UMd - Discuss the codes governine 
batttub vent and drain systems. Identify the hardwartusS! lK the 
students select the materials and tools needed tof^cate a batthfb 

^«R»Sr The followin * ref — 

NrtfonT^^^ 

Make the following outside assignment: Read SG 3ABR55235-H-8 and 
answer questions at end of the S6. Complete WB 3AB^5-n-8Sl. 



ncy^ .Advancement 



Column 1 Reference 



STS Reference 
Ca(3) 1. 
8c(2) 



DATE 



2 July 1975 



BLOCK NO. 



n 



PACE NO. 



26 
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PLAN OF INSTRUCTION (C»ntirfu<xf> 


UNITS 01- INSTRUCTION AND CRITTPION OBJtCTlVE% 

\ 


DURATION 
? (HOURS) 


SUPPORT MATERIALS AND GUIDANCE 

3 


b. Given a sketch of a vent and drain 
system for a water closet, make a bill of 
materials and select the necessary pipe and 
fittings to construct the system in the booth , 
area. The list of materials must accurately 
identify all required materials without short- 
ages and without excess greater than 10%. 

c. Working as a member of a team and 
following given instructions, construct a vent 
and drain system for a water closet* All 
measurements must be within + 1/4 inch 

of given specifications. 

*> 

• 

PLAN OF INSTRUCTION NO. 3ABR55235 


(1/.5) 

DATE 9 2 J 


Instructional Materials 

SG 3ABR55235-II-8, Rdmgh-In for Water Closet Drains 

WB 3ABR55235-II-8-P1, Installing Waste Rough-In for Water Closets 

Audiovisual Aids 

Slides, Water Closet Rough-In 

Training Equipment 

Hand Tools for Plumbing (1) 

Sfcop Tools for Plumbing (2) i ^ ^ 
Training Methods 

Discussion aihd Demonstration (2 hrs) 

Performance (4 hrs)- 
Outside Assignment (2 hrs) 

Instructional Environment/Design 
Classroom (2 hrs) 
Laboratory (4 hrs) 

Gr<wp/Locl^ep:Proficiency Advancement 
Study Hall ff3ormitory)(Z hrs) 

Instructional Guidance . _ 
Discuss water closet drainage methods, types of material required to 
rough in a water closet, ?n<Lthe method of pouring horizontal joints. 
Use shop drawing and manufacturer's specifications in determining 
the measurements for a rough-in water closet system. Explain installing 
closet flange, cleaning tools, and equipment. Emphasize safety in 
roughing in water closet drainage system, nave me bumciub i- uu, P K p 
the work project. The following references should be used in preparing 
the lesson: AFM 85-20, Plumbing; AFR 127-101, Ground Accident 
Preventioi Handbook; National Plumbing Code. Make the following out- 
side assignment: Read SG 3ABR552354I-9 and answer questions at the 
end of the SG. Complete WB 3ABR55235-II-9-P1 and be prepared for a 
quiz at the beginning of day 19. 
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PL AN 0 F INSTRUCTION (Continued). 


UNITS Of INSTRUCTION ANO CRITERION OBJECTIVES 

I > 


< OUR AT ION 
(HOURS) 


SUPPORT MATERIALS ANO CUIOANCE 

3 


9. Testing Drainage Systems 

a. Given the necessary tools and equip- 
ment and working as a member of a team, per- 
form a water leak test on a newly constructed 
waste system. Locate all leaks. 

b. Using the tools and material provided, 
repair one of each type leak located. 


6 

(4/2) 
Day 19 
(2/1) 

i 

. (2/D 


Column 1 Reference STS Reference 
9a 10c 
9b 12a 

Instructional Materials 

SG 3ABR55235-H-9, Testing Drainage Systems 

WB 3ABR55235-II-9-P1, Testing Building Waste Systems 

Shop Drawings ' 

Audio Visual Aids 

Slides, Testing Water System 

Training Equipment 

Hand Tools for Plumbing (1) 

Shop Tools for Plumbing (2) 




\ 

1 


Training Methods 

Discussion and Demonstration (2 hrs) 
Performance (2 hrs) ™ % 

Outside Assignment (2 hrs) $ 
Instructional Environment/Design 

Classroom (2 hrs) s 
Laboratory (2 hrs) ^ , 
Group/Lockstep:Proficiency Advancement 
Study Hall (Dormitory)(2 hrs) 

Instructional Guidance <> 

Discuss waste system acceptability standards. Use slides while des- , 
cribing various plugs, caps, and other devices ased to plug a pipe 
system while testing for leaks. Discuss various methods of testing 
pipe for leaks. Describe procedures for stopping leaking in caulked 
and threaded joints. Discuss the alternatives should initial efforts to 
stop leaks fail. Describe installation of joints when replacing pipe and 
fittings. Demonstrate measuring techniques when replacing pipe in 


FLAN OF INSTRUCTION NO. 3ABB55235 
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PLAN OF INSTRUCTION (C«ntinut4 



UNITS Of INSTRUCTION AND CRITERION OBJECTIVES 



id. Related Training (as shown on the course 
\ chart) ' >~ r 

11. Measurement Test and Test Critique 



DURATION 
. (HOURS) 



(2/6) . 
Day 19 



SUPPORT MATERIALS ANO GUIOANCE 



established pipe systems. Have students perform leak tert, using water 
Have them perform necessary repair. of leaking Joints. Monitor students 
activities, being alert for, sifc^ty hazards. The following references 
should be used in preparing the lesson: » ^ 

AFR 127-101, Ground Accident Prevention Handbook 
National Plumbing Code <~** 
Make tfce following outside assignment at the end of day 19: Read SG 
3ABR552$5-m-l and answer questions at the endof the atudy guide* 
Complete Mission 1 of WB 3ABR55235-III-1-P1 and be prepared for a 
quiz at the beginning of day fi 20. 



ERLC 




COURSF TITLE 



^Plumbing Specialist 



BLOCK*! ; TLE 



' Exterior and Interior Water Supply SystegL 



un;t« c* -r. on and criterion objectives 



1. Exterior Water Supply 



a* Given a drawing or map of an exterior 
water supply- system, locate and name the 
major components. AH si* components must 
be named correctly. , \ 

*b. Using given information, list the steps 
necessary to assemble cement asbestos pipe 
using a rolling ring and flanged pipe and fittings 
All the steps must be in correct sequence. 
# * 

__c Working_as a member of a team^ cut 
cast iron pipe to a given length + 1/8 inch with 
a chain cuttex*. 



pl, an of inst ructicn no. 3 ABR55235 



DURATION 
(HOURS* 



3 

(3/0). 
Day 20 

' d/0) 



(1/0) 



(1/0) 



SUPPORT MATERIALS AND GUIDANCE,, 



Column 1 Reference 

la 

lb 

lc 



STS Reference 
6a(l), 8a 
1W) , Uf(7) 
Tle(6) 



Instructional Materials > 
SG 3ABR55235-UI-1, Exterior Water Supply 

WB 3ABR55235-M-1-P1, Construptln&a Water Distribution System 
Map of the Base Water Distribution Symem 

Audio Visual Aids 

Slides, Exterior Water System 

Training Equipment ' 

Sample Bofcrd of Plumbing Hardware (12) < 

Shop Tools for Plumbing (2) 

Training Methods 

Discussion and Demonstration (1 hr) 
'Performance (2 hrs) 



Instructional Enylronment/besigfi 
Classroom (l.hr) — ~ 
Laboratory (2 hrs) 

Group/Lockstep:Proficiency Advancement 



oat e 2 July 1975 
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PL AH OF INSTRUCTION (Continued 


UNITS OF INSTRUCTION AND.CRITERlON OBJECTIVES 

1 


DURATION 
f HOURS* 


* support materials and guidance 

3 


• 

* 

2. Steel Pipe Assembly 

a. Using a power threader, cut, ream,, 
and thread steel pipe. Finished work must 
be within + 1/8 inch of #ven measurements. 

b. Using given instructions, assemble 

a piece of threaded steel pipe and a 90 degree 
elbow. The finished connection must be 
within 1/8 inch, of specifications measured 
from end to center. 


• 

3 

(3/0) 
Day '20 
(1.5/0) 

(1.5/0; 


Instructional Guidance 

Use slides of a base water 'distribution system when discussing the x 
system's components and their location. Discuss the nature of water 
and the factors that determine pressure and quality requirements. Use 
a map to locate the approximate position of the water main to the 
buildings nearby. Identify samples of water pipe usecfln water main 
construction and discuss various methods of assembling the pipe. 
Demonstrate how pipe connections are made and use slides to show the 
types of connections not available. Demonstrate the chain cutter in 
cutting a piece of cast iron pipe. Monitor students to insure that proper 
pipe holding and support techniques are being practiced. Have the 
students complete the workbook projects^ Hie following references ✓ 
should be used in preparing the lesson: 

AFR 127-101, Ground Accident Prevention Handbook 
National Plumbing Code ' > * * 

Column 1 Reference STS Reference 

2a_ 3b, lle{4), lle(ll) 

2fT^\- Hf(I) ' f 

/instructional Materials 

(SG 3ABR§5235-m-2, Steel Pipe Assembly 

WB aAojKDozoo-m-'Z-.ri, cutting, mreacung, ana Assemoiing oteei 
\Pipe \f % 

Audio VfetiSl^Aids 

Traininggjlm, FLC 3/150, Choosing the Right Valve 




i 
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FLAM OF IKSTtUCTIOK (Cwitinut* 



UNITS OF INSTRUCTION AND CRITERION OBJECTIVES 



3. Installation of Building Service Lines 



a. Given a sketch of a typical building 
aervifce line, locate, name, and give the pur- 
pose of each majgr component. All six com- 
ponents must be identified correctly. 



plan of instruction no, 3ABR55235 



DURATION 
. (HOURS) 



8 

(6/2) 
Day 21 

(0.5/0) 



SUPPORT MATERIALS AND GUIDANCE 



Training Equipment 

Shop Tools for Plumbing (2) 

Power Threader 42) 



Training Methods • 
Discussion and Demonstration (1 hr) 
Performance (2 hrs) 

Instructional Environment/Design 
Classroom (1 hr) 
Laboratory (2 hrs) 

Group/Locltstep:Proficiency Advancement 

Instruction al Guidance . . 

Discussihe types of pi pe cutters such as the one- and three-wheel cutter 
Sfl&SSn in which each should be used. Discuss toe Proper 
inspection and use of the hacksaw in cutting steel pipe- Discuss thread 
depth andltsjrelationship to pipe wall thickness and Pffg 
stSte the use of power equipment in <*W^ 
Have the students accomplish the workbook project. Follow safety 
precautions when operating the machinery. 



Column 1 Reference 



3a 
3b 
3c 
3d 



STS Reference 
6a(2), Waffi 
6a(2),.TBH 
6a(2),-8c 

Ue(15KaL Ue(15Kb) 



dat e 2 July 1975 



BLOCK NO. JJJ 



PACE NO. 



32 



45 



ERJC 



44 



PLAN OF INSTRUCTION (Continued) „ 


UNIT? Of INSTRUCTION AND CRITERION OBJECTIVE* ♦ 


DURATION 
(NQURS) 

2 


SUPPORT MATERIALS AND CU. DANCE 

3 


b. Make a drawing of a building service' 
line and label each component. Retain this 
information as it will be used later. 

c. ^Jsing a drawing of. a building service 
line, make a list of the materials needed to 
construct a service line. The bill of materials 
must accurately identify all the required 
materials without shortages and without excess 
greater than 10%. 

d. Using the self-tap p^pg machine and the 
procedures outlined in training film CE-10, , 
tap a pressurized water main and install a 
corporation stop. Completed work must with- 
stand line pressure withbut leaking. 

< 


(0.5/1) 
(1/.5) 

(4/, 5) 


Instructional Materials 

SG 3ABR55235-1H-3, Installation of Building Service Lines ' 
WB 3ABR55235-III-3-P1, Tapping Pressurized Water Main 

Audio Visual Aids 

Training Film: CE-10, Waiter Main Self-Tapping Machine 
Slides, Building Service Lines 

Training Equipment 

Main Tapping Machine (12) * 

Hand Tools for Plumbing (1) .; 

Special and Shop Tools for Plumbing (2) 

Samples of Plumbing Hardware (12) 

Water Main Trainer (12) ( 

Training Methods 

Discussion and Demonstration (3 hrs) 
Performance (S hrs) 
dutside Assignment (2 hrs) 

Instructional Environment/Design 
Classroom (3 hrs) 
Laboratory (3 hrs) 

Instructional Guidance 

Use slides of building service line and samples of the sjstem components 
Discuss valves, meters, flexible connections and pipe sizing. Have 
the students draw a service line. Have the students make a material • 
list of the system. Show the film on the demonstration of the self-tapping 
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' PLAH Of INSTRUCTION (C»ntinw«J) 


UNITS OF INSTRUCTION AMD CRITERION OBJECTIVES* 

1 


OURATIOM, 
(HOOHi) 


support materials and ouioance 


• 




machine. Have the sutdents tap at least one hole* Have them install a- 
corporation scop* nave we students fabricate ana install a snort nipple 
and pipe union* Do not permit students to go beyond this point until the 
lesson on building distribution system has been completed* Hie following 
references should be used in preparing the lesson: 
AFR 127-101, Ground Accident Prevention Handbook . ' 
National Plumbing Code 

Make the following outside assignment; Read SG 3ABR55235-Tir-3 and 
answer the questions at the end of the text* 


4 . Building Distribution Systems 


16 


Column 1 Reference STS Reference 


o TTflinflt Kin AnHntff ni* drawirifffl lncaf a 

and name three major components of a typi- 


. (12/4) 
Days 22 
and 23 
d/1) • 


4a 6a(2), 6a(7) 

4b ok(2), 6a(7), 8d 

4c m 6a(2), 6a(7), ilf(l), llg 

Instructional Materials 


cal building cold water distribution system. 
The three components must be named correctly. 

m b* Using giveninstructions, make a 
sketch of the cold water distribution system 
in the booth area. Sketch must be complete 


(5/D 


SG 3ABR55235-III-4, Building Distribution Systems 

WB 3ABR55235-IH-4-P1, Installation of Building Cold Water Distribution 

System 
Blueprints and Drawings 

Training Equipment 


pnoufirh to hp uspd to construct the svstem 

c. Following the procedures provided, 
construct a cold water distribution system in 


(6/2) 


Hand Tools for Plumbing (1) 
Shop Tools for Plumbing (2) 

Training Methods 


the booth area. All measurements must be 
within + 1/4 inch of specifications. 




Discussion and Demonstration (4 hrs) 
Performance (8 hrs) 

Outside Assignments (4 hrs) j 
Instructional Environment/Design 


* » ✓ * 




Classroom (4 hrs) 
Laboratory (8 hrs) 

Group/Lockstep:Proficiency Advancement 
Study Hall (Dormitory)(4 hrs) 
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PLAN OF INSTRUCTION (C«i»inu#4 



UNITS OF INSTRUCTION AND CRITERION OBJECTIVES 



5. Copper Tubing Assembly 



a, Using a working drawing, make a list 
of the materials required to construct a hot- 
water distribution system in the booth area. 

'The list must accurately identify all of the 
seqifired materials without shortage* aid with- 
out excess greater than 10%. 

b. Following the procedures provided, 
measure, cut, ream, bend, and flare copper , 
tubing. End-to-center measurements must be 
within + 1/4 inch of specifications and the flare 
miist completely fill the flare nut without 
binding. 



DURATION 
(HOURS) 



(4/1) 



16 

Days 24 
and 25 
(2/1) 



SUPPORT MATERIALS AND GUIDANCE 

Instructional Guidance 

Discuss the components of * typical building cold water distri- 
bution system. Discuss measuring and- assembly procedures. Empha- 
size safety in use of power equipment. Students should use power 
equipment more extensively during this lesson than any previous lesson. 
Have the students make a sketch of a distribution system, using the 
proper symbols. Discuss the location of fixtures and pipe support 
devices. Have the students install all parts of the distribution system 
except the risers. The system should Include a branch line to the water 
heater. The following references should be used in preparing the lesson: 
AFR 127-101, Ground Accident Prevention Handbook 
National Plumbing Code 

Make the foHowing outside assignment: For Day 22 have the students 
study 3ABR55235-ffi%4. For Day 23 have the students review 
3ABR55235-JH-4 and study WB 3ABR55235-IH-4-P1. 



Column 1 Reference 



STSReference 

6b(l)l lle(l), lle(2), lle(5), lle(9), lle(10), 
lieT13), llf(9)(a) 

6b(2), ilett). lfe(5) , lle(10), lle(14) 
3a(5), 3a(6) , llpfo) 

nefflSa Uleffl, lle(10). lle(13) . l lle(14) 



5a 

5b i. 
5c 

5d , 
5e 
5f 

Instr uctional Materials 

•gG 3ABR5S235-HI-S, Copper Tubing Assembly 
WB 3ABR55235-B1-5-P1, Bill of Materials 
WB*3ABR55235-m-5-P2, Assembling Flared and Soldered Copper 
Joints 

WB 3ABR55235-HI-5-1P3, Swedging and Soldering 

WB 3ABR55235-HI-5-P4, Making a Ferruled Connection 

WB 3ABR55235-m-5-P5, Installation of Building Hot Water Distribution 

System 
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UNITS OF INSTRUCTION AMD 




PLAN OF INSTRUCTION (C™tt*i«4 



MTERION OiJECTIVES 



DURATION* 
m (HOURS) 



SUPPORT MATERIALS ANtf CUlOANCE 



C. 



Using the instruct 
provided, make a i 
per tubing. Completed 
straight with the tubing 
diameter of the swedging 



jlb and materials 
[ KtaneCttpn in cop- 

_ i moat be 
I be the depth and 



(.5/0) 



d. Using given instructions and an 
acetylene or propane torch, sender a swedged 
connection. Solder mast be viable (in the 
joint) completely around the tub%. 

e. Using given instructions, ipake a 
ferruled connection in copper tubing\ The 
flnidied connection must withstand base water 
pressure without leaking. \ * 

f . Using your working drawing an&ihe 
required bill of materials, construct a hoc. 
water distribution system. All measurements 
must be within 1/4 inch of specifications. 



PLAN OF INSTRUCTION NO- 3 ABR55235 



(.5/0) 



(1/1) 



(4/D 



Audio Visual Aids ^ s 

Training Film: TF1 4082, Refrigeration and .Repair Tube , 

Connections 

Training Equipment 

Hand Tools for Plumbing(l) 

Shop Tools for Plumbing (2) 



Tr; 



'ainlng 

Iculsli 



Methods 



Discussion and Demonstration (4 hrs) 
Performance (8 hrs) 
Outside Assignments (4 hrs) ' 

Inst nidicmal Environment/Design 
Classroom (4 hrs) ^ 
Laboratory (8 hrs) 

Study Hall (Dormitory)(4 hrs) \ 
Group/Lockstep:Proficiency Advancement 

I nstructional Guidance , , A1 t 

Explain the. characteristics and application of copper and plastic pipe and 
tubing. Demonstrate how to measure, bend, cut, flare, and swedge 
copper tubing. Demonstrate how to light, adjust and use an acetylene or 
propane torch. Emphasize safety. Have the students complete the work 
projects &nd check their completed work. 

Make the following outside assignment: For day 24 have the 
students study SG 3ABR55235-III-5. 'For day 25 have the 
students study WBs 3ABR55235-IH-5-P3, P4, and P5. 



The following references should be used in preparing the lesson: 
AFR 127-101, Ground Accident Prevention Handbook 
National Plumbing Code J_ 



DAT 



YhmTf 2n Jamais i 



•LOCK HO. 



in 



MCE HO. 
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PLAN OF INSTRUCTI0N.(C«itimit4 



UNITS Of mil AUCTION AMD CMTEAJOM OiJiCTIViS 



8. Water S&ppfr Hoof*-* ™* Fixtures 



a. Using a ptaafcerti sketchpad manu- 
facturer's rough-in speciii cations, make a list 
of the material* repaired and determine the 
procedures necessary to histall the water aip- 
oly for booth area fixtures. The bill of 
material mast accurately identify all of the 
required materials without shortages and with- 
out excess greater than 10%. 

b. Using giYStt instructions, rough in the 
waler supply for the fixtures in the booth area, 
Installing air chambers and electrical inar- 
lating fittings as required. The water supply 
must be ready for the fixture. The air;, 
chambers must eliminate the possibilities of ' 
water hammer and the insulating fitting must 
be installed correctly. 



Pi am OF INSTRUCTION NO. 3 ARR55235 



0U RATION 
- (HOURS) • 



8 

(6/J) 
Day # 26 

(1/1) 



(5/1) 



SUPPORT MATERIALS AND GUIDANCE * 



Column 1 Reference 

SI "~ 

6b 



ST3 Reference 

ta(7); 8c(l), 8c(2), 14J> 

liefi) , llf(l). llh, 12c, 14a, 14b 



Instructional Materials % 

9G 3ABB&M35-ni-e,. Water Supply Rough-In for Fixtures 

WB 3ABR55235-m-6-Pl, Rough-In Water Supply for Bathroom Fixtures 

Manufacturer 1 * Roufch-In Specifications 

Engineering Drawings 

Audio Visual Aids , 

Slides, Water Supply.Rough-In forCSfratory, tlrinals and Water Closets 

Training Eqjflpment i 
Hand Tools for Plumbing (1) f 
Shop Tools for Plumbing (2) 

Training Methods 

Discussion and Demonstration (1 hr) 
Performance (5 hrs) 
Outside Assignment (2 hrs) 



Instructional Environment/Design 

Classroom (1 hr) 

Laboratory (5 hrs) < 

Study Hall (Dormitory)(2 hrs) < . 

Group/Loekstep:Proflciency Advancement 



tgti&nged 28 January 1976 | ^ocKuo^~ m 
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' PUAM OF INSTRUCTION (CwtimTtfl 



UNITS OF INSTRUCTION AND CWlTe*lON OfiiECTlveS 



7. Installation of Domestic Water H«Jta*§ 

4 a. Using the diagram provided, locat^ 
and name the major components of gas and 
electric water heaters. The eight components 
of the gas burner and the nine components of 
the water heater must be named correctly* 

b. .Install and light a gas water heater. 
The piping must not leak and the $dr-gas 
mixture must be adjusted to produce a blue 
flame with a yellow tip. 



pla* of instruction no, 3ABR55235 



DURATION 
. (HOURS) 



6 

(4/2) 
Day 27 

(3/1) 



(1/1) 



SUPPORT MATERIALS AND GUIDANCE 



Instructional Guidance 



Demonstrate the use of rough-in specifications in fabricating supply 
lines to bathroom fixtures. Discuss the codes governing pipe sizing to 
fixtures. Call attention to specifications ip identifying fixtures to be 
installed. Discuss purpose and locations of air chambers. Have the 
students select the necessary materials to fabricate steel and copper 
supply lines as per specifications and codes. Have the rtudent com- 
plete the work project. Check the students 1 completed workbooks. 

At the end of day 26, make the following outside assignment: Read 
SG 3ABR55235-III-7, and answer the question. Study the procedures 
roughing in the water supply for showers in WB 3ABR55235-IIJ-7-*Pl. 
Review for a test over block m. The following refe/ences should be 
used in preparing the lesson: 

AFR 127-ltiI, Ground Accident Prevention Hanc 
National Plumbing Code 



Column 1 Reference 



7a 
7b 



8TB Reference 
14d 

3a(7), 3a(10) , 14d 



Instructional Materials 

SG3ABR55235-III-7, Installation of Domestic Water Heaters 
WB 3ABR55235-IH-7-P1, Installing a Gas Water Heater 
Manufacturer's Rough-to Specifications 

i 

Audio Visual Aids 
Slides, Water Heaters 



PATE 2frllyl975 | BLOCK NO. ffl 



pace no. 
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PLAN Op 


-Instruction (Continue . *~ 


UNITS OF INSTRUCTION AND CRITERION OBJECTIVES 

1 


DURATION ' 
(HOURS) 


» 

SUPPORT MATERIALS AND CUlDANCF 

3 






Training Equipment 
Hand Tools for Plumbing (1) 
Shop Tools for Plumbing (2) 
Water Heater (2) 




\ 




Training Methods 

Discussion and Demonstration (2 hrs) 
Performance (2 hrs) 
Outside Assignments (2 hrs) 

Instructional. Environment/Design 

Classroom (2 hrs) 

Laboratory (2 hrs) 

Study Hall (Dormitory)(2 hrs) 

Group/Lockstep:Proficiency Advancement 


« 

V 

m 






Instructional Guidance , 

Discuss the types of water heaters and the operation of a typical domes-" 
tic water heater. Discuss the fabrication and installation of gas mipply 
lines. Discuss the methods of performing leak tests on gas and air 
systems. Have the students fabricate and install a water and gas line to 
r water heater. Test the gas connections for leaks. Demonstrate the 
lighting and adjusting procedures. Have each student light and adjust 
the burners 


0 




At the end of day 27, make the following outside assignment: Read 
SG 3 ABR55235-IV-1, and answer "the questions. Be prepared for a test 
over this material. The following references should be used in 
preparing the lesson: 

AFR 127-101, Ground Accident Prevention Handbook 
National Plumbing Code 

* * 
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PLAN OF INSTRUCTION (C«t!inut4 


4 




, UNITS OF INSTRUCTION AN P CRITERION OfiJtCUVfS 

1 


DURATION 
(HOURS) 


J 

/ 

3 


support material s and guidance < 




8. Related Training (as shown on the course 
chart) 

• 

9. Measurement Test and Test Critique 

<'* ^ > 


2 

2 v 

(2/Q) 
Day-27 

\ 




i 


i 
t 

■* 


t 


s ^ 

* 




- 


4 


i 




• 




1 


■* 


J 




f 








* 
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PLAN OF INSTRUCTION NO. 3ABR55235 ^ 
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LESSON TITLE 



Building Drains (Days 10 and 11 




COURSe )4UMBeR 

3ABR55235 

BLOCK NUMBER 



LESSOH PL AN ( ? ti 1, C—fl) 

INSTRUCTOR 



COURSE TITLE 

Plumbing Specialist 

■LOCK TITLE 

Building Waste System 



PACE NUMBER 

17 

NUMBER 

552X5 



PAQE OATI 

2 Ju ly 1975 

STS/CTS RE FERENCE 
I DATE 

h E Vphruarv Iff™ , QjgX EfihCiag 19 



SIGNATURE 



SUPERVISOR APPROVAL^ 
OATE 



SIONATURE 



OATE 



PRECLASS PREPARATION 



EQUIPMENT LOCATED 
IN LABORATORY 

Handtools 

lumber's Furnace 
Shop Tools | 



EQUIPMENT 
PROM SUPPLY 

C*L Fittings ^ 

Oakum 

'Lead 

Compressed gas 
cylinder 



CLASSIPIEO MATERIAL 



None 



GRAPHIC AIOS AND 
UNCLASSI FIE D MATERIAL 

SGH r l 
WB n-l'-Pl and P2 
Slides: Progression 
of Building Waste 
System 



CRITERION OBJECTIVES AND TEACHING STEPS 

la Given three pieces of plumbing materials, correctly identify each as to common! 
name, size* material, and general application. All items must be correctly 
identified. 

(1).; Definition of a building drain 
*' (2) Location • ^ 
,• ($) Type, of material used 

lb. Using given instructions and plumbing symbols, draw a diagram of a building 
drain. Diagram must be complete enough to make a bill of materials. 

(1) Blueprints 

(2) | Working drawings % . - • . 

(3) Symbols and fittings 



ERIC 



ATC ron t, 770 



LESSON PLAN (Part \, Gmtmi) CONTINUATION SHEET 



CRITERION OBJECTIVES AND TEACHING STEPS (Ctrtlnwf) 



(4) Manufacturer's rough-in specifications 

(5) - Specification sheets 

(6) Codes 1 

lc. Using a diagram of a building drain system, make a complete bill of materials. 
Bill of materials must contain the length and size of the pipe and the type and size 
of all fittings. j 

(1) Definition 

(2) Take off items 

(3) Purpose 

Id. Using a measuring tape or rule, measure and mark pipe to within + 1/8 inch of 
specific length. 

(1) Hub to spigot 

(2) Fittings 

le. Cut cast iron pipe to a specified length + 1/8 inch using a cold chisel and 
hammer. 

i 

(1) Oldest method 

(2) Safety 

If. Cut cast iron pipe to a specified length + 1/8 inch using a snap cutter. 

(1) Sound out pipe * 

(2) Safety 

lg. Using a hacksaw and adjustable jaw wrench, cut one-half inch, + 1/8 inch, 
from the end of a cast iron pipe. 

(1) Sound out pipe 

(2) Use on cuts near end of pipe 

(3) Safety 

(4) Other methods 

lh. Using given procedures, move and store propane gas containers. Containers 
must.be stored and secured in accordance with given instructions. 

(1) Moving 

(2) Storage \ 




(1) Assembly 

(2) Operating procedures 



lj. Assemble and pour a horizontal joint, using training aidk. Lead ring must be 
3/4" to 1" in depth. 

(1) Application of horizontal joints 

(2) Equipment required 

(3) Pouring procedures 

lk. Using given procedures, construct a building drain in the booth/frea. Pipe 
must be graded 1/4 inch per foot. 

(1) Material required 

(2) Tool and equipment required 

(3) Construction procedures 



\ 



Course No: 3ABR55235 
Day: 10 & 11 




Branch Approval: 
Date: 



DOTODUC^EON (AO Minutes) 
CHECK PREVIOUS DAY'S STUDY ASSIGNMENT 
REVIEW-. , . 



I 

ATTENTION: 



OVERVIEW: 
MOTIVATION: 



! 

• 



. * BODI £5 Hours 15 4&nut«s) 

♦ 

P&ESENTATION: * 

la. •* Given three pieces of .plumbing materials f 
correctly identify each as to conation names, 
f size,, material, and general application. All, 
items must be correctly identified. 



(1) Definition of a building drain: 

that part of the lowest piping of a 4 
* drainage system which receives the 
discharge from soil, waste, and 'other 
drainage pipes inside the walls of 
the building and conveys it "to the 
# building (house) se*er, beginning 5* 
outside the building wall 



(2) -Locatiori 

* . *! 

(a) Below- floor 

(b) Underground 

(c) - Suspended from floor joist 

(d) Start at main soil and waste stack 

* 

(3) lYlje of material used 
(a) Cast, iron 



1 Joints 



44 

C % n 

5 °° 



a Lead and. oakum (caulkM joint) 



b Compression 



c No - Hub 



2 Weigits of cast iron 



a Service weight 



b .Extra heavy 



2 Type hubs 



a Single hub" 



b Double hub 



£ Cast iron used under concrete 



Copper 

1 .Joints-eold/red 



2 Types-M & IWV. 



6 ' 



f 



? " to) Plastic ■ ■ *• 

A ABS Actylonitrile-Butadierie-Styrene 

» •• > . ' * r • ** 

* b PVC Polyvinyl Chloride 
2 Forms . • • 

' a Rigid-Screwed or solvent weld 

b Sena-ririd-solvent weld * . 

i, — - °^ . • * 

c r 

• ^* ;* * s 

f> * 4 • ^* . * 

t 

c ^ileaible-clamps . • ^ f # 

lb. Using given instructions and plianbing symbols^ 
' draw a diagram of a building drain, , Diagram 

must be complete enough to make a'bilL of « u 
, materials. • % 4 m , - 

* * > 
; (1) Blueprints ' 



^ A 



3 - 



(a) ^$>r plan 



(b) Elevation plan. 



on 



V ; -(e) Plot j&arf v . 



ERLC 



\ * 



(d) Roof- plan 
(e,) Foundation' plan 
(2) Working drawings 

(a) Plan of installation 

(b) Materials required for job 

I 

(c) Types • 

• 1 Top ' p 



2 Side , 



c 



2, usometric? 
(3) ' Symbols and fittings 



NOTE: \ DisdUss those used in the drainage systaa 

* \, 

«• 

(4) Manufacturer's rough-in specificatioris 

( 5 ) Specifications sheets 

\ * 

X 

(a) Types 

V 

.;. ..' \ ! 8 ' <::} - 



(b) Size 



(c) Quality 



(d) Quantity , 



(6) Codes 



(a) National 



h (b$ Local 



(c) AFM 85-20 



NOTE:, Discuss layout o£ booth building drain 



ic. Using a diagram of a building drain system, 
make a 'complete bill of mat,e$.als. Bill of 
materials toust contain the length and si2e 
of the "pipe 'and the type and size of all fittings. 



(1) D6finition-/a tubulated list of requirements 
for a job showing the name, description, 
quantity, stock number, "size arid cost ^ 



(a) Made up from ^rking draining or plans 1 ** 



(b) Stock numbers and cost required 

research from manufacturers' catalogs 



eric 

hnifliiiffnrrriaaii 



(2) Take Off items 



70 



\ ■ 

(a) Thread cutting oil 



(b) joint compounds 



(c) Bolts, screws, nails," etc. 



(3) Purpose 

(a) Requirements for a job 



\ v 

(b)~ Estimate of job cost 



(c) Save time 

Id. * Using admeasuring tape or *£e/ Measure 
ftnd mark pipe to vithin + 1/8 inch of 
specific length . ~- ■ • 

* 

(1) Hub to spigot-from back of hub to ( 
spigot end 

\ ■ 

(2) Fittings- * "~ * 

(a) Back of hub to centerline 

(b) ..Centerline .to the spigot end 



ERIC 



le. Cut cast iron pipe to a specified length ;/ 
+ 1/8 inch, using a cold chisel and hammer. 



(1) Oldest method 



(a). 4" pipe-l" cold chisel 16 oz , ball peen 
hammer 



(b) 2" pipe- 3/4" cold chisel 16 oz* 
n ball peen hammer 



;(c) SoCind out pipe before and after cutting 



(2) Safety precaution-wear gloves and goggles 



If. Cut cast iron pipe to a specified length 
+ l/8 inch usir^g a snap cutter. 



(1) ' Sound out pipe 

(a) Before cutting 

(b) Aft&\ cutting 

(2) Safety 



1 



(a) Wear glove^ 



(b) Protect others in working areffc^ 



eric 

MflHIffifflMI 



Using a hacks** and adjustable, jaw wrench, 
cut one half inch 1/8 inch from the end of 
a cast iron pipe. 



(1) Used on culs two inches or less from 
end of pipe 

Sound out pipe 

(a) Before cutting 

(b) After cutting 

(3) Saf ety-a^oid cutting hands 

(4) Other methods , 
^(a)~~ Chain cutter 

(b) Pipe cutter 

J 

(c) Hydraulic cutter 

Using given procedures, move and store 
propane gas containers. Containers must 
be stored and secured in accordance with 
given instructions. 

(1) Moving 

\ 



12 



(a) Cylinder valves closed and capped 

% (b) Acetylene transferred vertically 

(c) Use hand truck when possible 

. " (d) Do not lift bottle by valve 
(2) Storage 

(a) Acetylene stored in upright position 

(b) Secure cylinders 

(c) Mark empty cylinders and store 
separately 



(d) Cylinders of different gases 
stored separately 



(e) If stored close to each other, 
must have approved fire break 



(f) Protect against cold and heat 

Using given procedures, assemble and operate 
a plumber's furnace. The lead pot must set 
firmly on the stand and the flame must be 
adjusted to maintain the lead in a molten 
state >ath a metal 1/Tc blue tinge. s ^ 

1 4 



4&- 

. . V. ' ' 



(1) Assembly * 



U) Install orifice aril tighten 

(b) Put stand on and tighten 

* 

(c) Put on shield 

i 

(d) Set melting pot on 

NOTE: S€t up where there is little 
traffic and well ventilated. 

**N(2) Operating procedures 

(a) , Blow out orifice using »T tf handle 

(b) Twist piece of paper and ignit^ 

i t 

* 

(c) Put on goggles and gloves 

(d) Place flame at tip of orifice 

1 . . 

(e) Open valve slowly using "T" handle 

(f) Regulate flame 

(g) Place' ladle on pot 

14 



lj. Assemble and pour a horfaohtal joint, 
using training aids. ,£ead ring must be 
3/4" to 1" in, depth. 



(1) "Application of horizontal jc>ints 

(a) Soil and waste branch lines 

(b) Building .drains 

« * * • 

(c) House sewers 



(2) Equipment Required 



(a) Training aid 

(b) Plumbers furnace 

1 Propane tank 

2 Orifice 

I »T" handle 



r 

1 

^ Melting pot 



£ Shield 

A 



* 0 



6 Melting pot hook 

J 

(c) Asbestos gloves 

(d) Face shield 

(e) Asbestos joint hammer 

(f) Ladle 

(g) Yarning iron 

n 

(h) Packing iron 

f (i) 8oz and l6oz ball peen hammer 
(j) Insid,e and outside caulking iron 
Pouring procedures 

(a) Install asbestos' joint runner 

(b) InserJ oakum where clamp holds 
ends of runner 

(c) Check temperature of lead 




1 Twisted paper 

2 Thermometer 

/> * 
2 Bluish tinge color 

(d) Shim off impurities 

(e) Ladle full and shout "Hot lead" 



(f ) Carry lead to joint and' fill to 
top of hub 



(£*) Again aound out "Hot lead" and 
J return to furnace 



4 (h) iPlace empty ladle, back'j on furnace 



APPLICATION: 

Complete WB 3ABR55235-II-1-EL 



CONCLUSION (5 Minutes) 

SUMMARY: 



|TUD3f ASSIGNMENT: SG 3ABR55235-II-1. 

ERiC 17 



INTRODUCTION (40 Minutes/ Day-ll) 
CHECK PREVIOUS DAY'S STUDY ASSIGNMENT 
REVIEW: 



OVERVIEW: 



MOTIVATION*: 



J* 



- ® 



& - 
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BOOT (5 Hours 15 Minutes) 

■ - , - < 

PRESENTATION: 

t 

lk. Using given procedures, construct a. building 
drain in the booth area. Pipe must be graded 
1/4 inch per foot/ 



(1) Materials required 

(a) Hub type cast iron soil pipe 

(b) Hub type cast iron fittings 



1 One hub type stack base v vith 
~ clean out plug 



2 Tvro V ! x4"x2 H conciliation 
wye and eight bends 



( f 2) Tools and equipment required 
(a) Plumber's furnace 

1 Propane /tank 

2 Orifice 

" } " 
2 "T" handle 

*■* - - 7 - > „ -» 

£ Melting pot 
ji "Shield 



6 Melting. pot hook t 

t i 

— * 

(b^-Asbestos gloves % ' 

4 

(c) Face shield 

(I) Asbestos, join^ runner ■ 

* ■ 
* (e) Ladle 

•• ! 

(f) Yarning iron 

(g) Packing iron 

(h) l6oz and 8oz ball peen hammer 

(i) Inside and outside caulking iron' 
(3) Construction procedures * j . 

(a) Cut castViifoa pipe t& correct lengthy 

(b) Align fittings and make joints > 

(c) Support stacK base with concrete blse 



(d) Suspend building drain from floor 
joist using hanger iron j 



APPLICATION: . 



Compl^tei© 3ABR55235-II-1-.P2. 



, EVALUATION: 

' Evaluate by oral, written questions, \andjpr 
/observation of student's per£ormanbe'\i«rinG lesson 
This may be accomplished 'at any time during lesson 



X !" . 




for increased effectiveness. 



r ? 



SUMMARY: 



1 % ? 



.CON0LUSION (5 f&hutes) 



REMOTiyATIOH: 



/ 

. / .I 

— / * 



STUD^ ASSIGNMENT*: SG-.3ABR5$235-Ik-2 



/4 
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" • PRECLASS PREPARATION , 


EQUIPMENT LOCAtEOU 
4N -LABORATORY 


EQUIPMENT 
from SJJPPLY 


CLASSIFIED MATERIAL 


GRAPHIC AIDS ANO 
UNCLASSIFIED MATERIAL 


Hand Tools 
Plumber's Furnace 
Shop Tools 
Special Tools 
Safety Equipment • 


C.I. Fittings 
C.I. Pipe 
Oakum 
Lead 
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Rough in Spficifica- 
v tions and Drawings 
Slides: Progression 

of Building Waste 

System 


CRITERION OBJECTIVES ANO TEACHING STEPS 


2a. Given a drawing of a plumbing system, determine the type of vent and stack 
system used. -~ 


v , (1) Stacks 
(2) Vents. 










j 






2b. Following given instructions, make a working drawing of a plumbing vent 
system jmd name the fittings. Drawing must be complete. 


« 


(1) Location of fittings 
1 (2) Type of iiaterials 
- - - (3) Alignment of piping 
(4) Use of roof flashings 

V " \ 
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t 

« 1 




& 



O ATC 'JTn 77°. 



52 



LESSON PLAN (Part I, Qtfal) CONTINUATION" SHEET 



CRITERION OBJECTIVES AMD TEACHING STEPS^Contlnu*4) 



2c. Using your working drawing, select all the soil pipe'and fittings required to 
construct a main vent stack in the booth area. 

(1) Material required • 

(2) Measurement for height of sanitary tee, vent tee, and roof terminal 

2d. Following given instructions and working ns a member of a team, assemble 
a vent and stack system. in the assigned, booth area. Pipe must be aligned within 
+ 1/2 inch of given specifications. 

(1) Alignment 

(2) Support 

t 
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PART II 

* 

\ ^'IfiODUCTlON "(40 Minutes) 

i i 

CHECK PREVIOUS DAY'S STUDY" ASSIGNMENT 
REVIEW: t 



ATTENTION : 



W 



OVERVIEW: 




BODY (S Hours 15 Miniites) 
PRESENTATION: j/ 

2^. . Given a drawing of a plumbing system, determine 
the type- of vent and -stack system used*, ^ 



(l) Stacks 



(a) Soil stack or main stack 



-Vertical piping that carries 
- hutoan waste from water, closets, 
uranals, ahif similar fixtures 
to a soil pipe or building drain 



\£ Size detemined by the number 
of fixtures connected to it 
(fixture units) 



(b) Waste stack 



1 Vertical piping that carries 
"wastefrom all fixtures is not 
^ designed to receive and discharge 

' human waste 



} \ 



V 



2 Size is determined by the 
number of fixtures connected 

t\ to it 



(cj Vent stack. 



I Vertical piping which provides ^ 
circulation of air to' and from 
any part of the drainage systent^ 



Vents 



(a) Keeps drainage system at atmosjJheric 
pressure at all tdunes 



(b) Doesn't convey any type of soil 
or waste 



(c) Type of~vent depends on 



1, Design of, the building 



2 Number of fixtures (fixture units) 



2 ^Location or grouping of fixtures 



1 \ 



(d) Main vent 

i Pipe runs parallel to soil or 
v -waste stack 



£ Connects full size at base of 
stack .with I wye below the lowest 
^fixture 



' ±^ 87 



\ 

3. Extends tlirough roof, or returns 
to stack above the highest Fixture 



^ Is a vent only NO waste or soil materials 



9 
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(e) ^Individual vent 



1, One trap connected to one vent 



2 Can be connected to the main vent 
or stack above the fixture flood 
level 



(f ) Unit or dual vent 



1 Two fixture traps connected to 
one common vent 



2 Traps -can be either side to side 
or back to back 



(g) Circuit vent 



i Used on a battery of fixtures 
y \ ^ not to exceed eight 



2 Vented between the first two 
~ fixtures (farthest), and between 

the last fixture closes to the 

soil or waste stack 

\ 

• 3 Vent returns back to the main 
vent (vent stack) 



(h) Loop vent 



A vent for a battery of fixtures 
not to exceed eight \ 



Vent is taken between the first 
tfwo and last fixture and returns 
to the stack vent 



(i) Stack tent-sometimes called waste 
or soil vent. It is the extension 
of a soil or waste stack above the 
highest horizontal drain and connects 
\ to the stack. 



0) Relief vent 



1 Prevents, syphonage and back 
pressure (additional tentine) 

2 *» Used on systems such as a horizontal 

drain, in circuits or loops, ax\d in . 
long stacks' 

1 ' ' 



(k) Wet, vent 



I The portion, of a pipe through 
which liquids flow from one 
f ixture which is acting* as a 
vent "for another fixture 



2 Very poor type of Renting 



2 Commonly found in residential 
bathroom fixture groupings, 
for the bathtub 



{1) Purpose of venting 'system 



X Prevent trap seal lots 



£ Provides for the circulation, 
of air to assure an equal pressure 
through the system 



(m) Trap seal loss 



X Direct syphonage 
2, Indirect syphonage 



£ Evaporation 



so 



4 Capillary attraction , 



2b. Follow i m given instructions, make a working 
drawing of a plumbing vent system and name 
the fittings. Drawing must be complete. 



(l) Location of fittings 



(2) Types of materials 




(3) Alignment of pipin? 



(4) Use of roof flashing 



2c., Usine your working drawing, select all the 
soil pijtel and *f ittiqgs required to construct 
a main vent stack in the bodth area. 



(l) Materials required 



(2) Measurement fdr height of sanitary tee, 
vent tee, and roof terminal 



APPLICATION: 

Complete* V/B 3ABR55235-II-2-P1 



,i 9 
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EVALUATION : • 

Evaluate by oral, written questions, and/or 
observation of student's performance during 
lesson* This may be accomplished at any time 
during lesson for increased effectiveness • 



CONCLUSION (5 LJMinutes) 



SUMMARY: 



1 1 



REMOTIVATION : 



STUDY ASSIGNMENT j Review' tedays note.s". 



no 



j- 



J3ourse No? 3ABR55235 
Day: 13 



CHECK PREVIOUS DAY'S STUfrY ASSIGNMENT 



-REVIEW:' 



OVERVIEW: 



PART II 
WTUMXavn^N (30 Mimito*) 



MOTIVATION : 



11 



|03 



T ■ 



BOM. (5 Hours 25 Minutes) 

PRESENTATION: 

2d. Following given instructions and. working as 
a member of a team, assemble a vent and stack 
system irr the assigned booth area. Pipe must 
be aligned within + l/2 inch of given specifications 



(1) Alignment - • 

(a) Use of level - 5 

* 

(b) UsdFof plumb bob. 

(2) Supports j * 

(a) ' Strap iron 

(b) * Hangers 

\ (c) Stack base , 

APPLICATION: ' " \ 

Complete WB 3ABR55235'-fl-2-Pl, P2, P3, and P4. 



EVAIJJATION: - . 

Evaluate by oral, written questions, and/or > . 
observation of student's performance during lesson. 
This may be accomplished at any time during lesson 
for increased effectiveness. 




CQNCUJSION (5 Minutes) . 



1- 



SUMMARY: 



REMOTIVATION: 



STUDY "ASSIGNMENT: Complete- SG 3ABR55235-II-3. 



13 



/: 
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LESSON PLAN (Part 1, Gm*t4) • 








INSTRUCTOR 






COURSE NUMBER 

3ABR55235 


COURSE TITLE 

Plumbing Specialist 


BLOCK NUMBER 

n 


BLOCK TITLE 

\ Building Waste System 







LESSON TITLL 

Floor Drains and Hoc* Drains (Day 14) 



LLAS-SkOOM/LABOWAtoAV " 

3 Hrs 



t-C SSOW DUR ATION 



1 Hr 



TOTAL 

. 4 Hrs 
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21 
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PRECLASS PREPARATION 
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EQUIPMENT -* 


CLASSIFIED MATERIAL 




IN LABORATORY 


PROM SUPPLY 
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None 


None 


None 
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GRAPHIC AipS AND 
UNCLASSIFIED MATERIAL 



SG n-3 f 

WB ti. 3-P< • 
Slides. Rioei, rtow 
Drains i 



CRITERION OBJECTIVES AND TEACHING STEI»S 



£a. Given a sketch of a roof and floor drain system, make a bill of materials for 
nhe installation of a drain system. BUI of materials must contain the length, type 
and size of all pipe and the type and size of all fittings. 

a. Purpose and location of roof and floor drain systems 

b. Components .of roof and floor drain systems 
- # c. Codes governing roof and floor drain installation 

. d. Types of floor drain fittings 

e. Types of traps 

f . Floor preparation 
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Course No: \3ABR55235 ■ . Branch Approval V - 9ft . . , q7C - 
Dliy . 14 \ D&te: 20 Aggngt 1975 



PART H 
INTRODUCTION (40 Minutes) 
CHECK PREVIOUS DAY'S STUDY ASSIGNMENT 
REVIEW: 



<3 



ATTENTION: 



OVERVIEW: 



MOTIVATION: 



ERIC . - ' 




BODY (2 Hours IS Minutes) 



PRESENTATION : 

3a. Given a sketch of a roof and floor drain system^ 
make a bill of materials for the installation ^ 
of a drain system. Bill of materials must, 
contain the length, type and size of all pipe 
and ttie type and* size of all fittings. 



(l) v Roof, drains 



(a) Purpose-to collect and remove water 
from a roof to a point of disposal 



(b^ Location 



1 Should be centrally located 



. - ■> 
2 ^Must be in the lowest portion 
v of roof 



3 Sun decks 



4 Parking decks 

0 ■ ~ v 
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5 Roof gardens ^ 



£ Area where traffic .passes 



0 



(2) Floor drains 



(a) Purpose- to remove waste water from 
a given area to a point of disposal 



(b) Loc*tion-the floor drain should be 
located centrally to properly drain 
* the floor area 



1 Basements 



2 Laundry rooms. 



3 Boiler rooms 



4 Area that requires washing down 



5 Battery of showers 



6 New urinal 



7 Wash fracks , 



8 Warehouses 



(3) Components of roof and * floor drainssys terns 



4,' O'j 



* 



(a) Interior systems 



1^ Piping concealed in the vail 
or inside the building 



2 Must have water tight connections 



3 Should be supported at each 
floor level 



4 Swing joints are used to prevent 
breakage of connections and damage 
to the building 



(b) Exterior system 



I Piping is exposed outside the building 



2 The down spout must be water tight 



5 The water flows to a splash plate 
or a storm drain 



(c) Types of strainers 



1 *Flat strainers 

100 



FRir 



a Sun decks 



b Parking decks 



c Roof gardens 



d Area where traffic passes 



2 Mushroom strainer 



a Flat roofs 



b Area where leaves or others 
debris may collect 



£ Area where there is little traffic 



3 Sloped strainers 



4 Placed in corners 



4 Floor drains 



a Housing 



b Seepage flange 

6 10* 



(d) Codes governing roof and floor 
drain installation 

1 AIM 85-20 

2 National plumbing code 

3 State code 

4 Local code 

(e) Types of floor drain fittings 

1 Recessed 

2 Drainage 

2 Materials used . 
a Copper 
b Plastic 
c Cast iron 

102 < 



(f) Types of traps 

1 Conmon seal trap (2") 

2 Deep seal trap (4 ,f ) 

3 Trap with clean outs 

(g) Floor preparation 

1 Lead pan 

2 Copper pan 

£ Where they are installed 
± Installation procedures 

./ 

APPLICATION: 

Have students complete WB 3ABR55235-II-3-P1 , Floor 
and Roof Drains. 




EVALUATION: 

Evaluate by oral, written questions, and/or 
observation of student's performance during 
lesson. This may be^ accomplished at any time 
during lesson for increased effectiveness. 



CONCLUSION (5 Minutes) 

SUMMARY: 



REMOTTVATTON: 



STUDY ASSIGNMENT: NONE 



1 f) 
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{ .LESSON DURATION 


I class room /laboratory 
" 3 Hrs 


* COMPLEMENTARY j TOTAL ' 
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.PRECLASS PREPARATION 
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FROM SUPPLY 


CLASSIFIED MATERIAL 


GRAPHIC AIOS AND 
UNCLASSIFIED MATERIAL 


[Hand Tools 
Shop Tools 
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C.I. Fittings 

Oakum 

Lead 
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None k 


SG H44 
WBJI-4-P1 , 
Slides: Progression 

of Building Waste 

System 



CRITERION OBJECTIVES AND TEACHING STEPS 



4ai • Given the rough-in specifications for a lavatory, correctly answer four 
questions concerning the installation of lavatories. • ' _ 

t (1) Rough-in specifications 

(2) Type vents. * 

! 4b. Given a shop drawing of a lavatory drain system, determine the plumbing 
installation method required, and make* a list of all the material needed to construct 
the system in the booth area. The list of materials must accurately identify all 
required materials without shortages and without" excesses greater than 10%. 

*, ' 
(1) Lavatory drains ; • 

T2) Identification of pipe and fittings used >, < 

(3) Assembly procedures 



>ATC Iuotz 770 
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Course No: 3ABR55235 

Day.: 14 



Branch Approval 




Date: 20 



PART n 

; ' INTRODUCTION (15 Minutes) 

CHECK PREVIOUS DAY'S STUDY ASSIGNMENT 

REVIEW: . 

4 C ' 



* 



ATTENTION: 



OVERVIEW: 




MOTTvlnON: 



r 



2 , 

' 106 



B0DY-(2 Hours .40 Minutes) 



PRESENTATION: 



4a * Given the rough-in specifications for a . 
lavatory, correctly answer four questions 
concerning £he installation of lavatories 



(l) Rough in specifications 



(a) Distance from finished floor to / 
..center of drain 



(b) Height of hanger bracket ' 

> 

(2) Type vents ' 



(a) Individual vent 

/ . 

(b) Individual back vent 



J 



4b* Given a shop drawing of it lavatory drain system, 
determine the plumbing installation^method 
required, and make "a list of all the material, 
needed * to- construct the system in the ;booth, 
. area/ the list of materials must accurately 
identify all required' materials without 
shortages and without excesses greater than !(#♦ 



(l) Location of drains 

* r 107 



< 



(a) formally drains into the soil -or 
waste stack 



(b) May be located in the blueprints on 
. the floor plan 



(cj , tfSight will be taken from the manufacturer r 
Vough-in 



(d) Minimum size is 1 l/i^drain 



Types of piping used 



(a) Castfiron 



1 3e 



rvxce 



2 Extra heavy 



(b) Copper 

r 



( 1 D.W.V, (yellow) 



2 K, (green) 



3 L, (blue) 



4 

* » 



4 M. (red) 



(c) Galvanized 



(d) Plastic 



1 ABS-DWV 



- 2 •PVC-DWV 



(3) types of fittings used 



, (a) Cast iron 



(b) Drainage (recessed) fittings 



(c) -> Copper 



(d) Plastic 



(4) Assembly procedures 



(a), Cast iron " 



i Caulked 



2 Clamped 



3 Seals 



(b) Copper (sweated) 



(c) Galvanized (screwed) * 



(d) Plastic 



i . Screwed 



2 Solvent weld 



APPLICATION: Have the students install the lavatory 

drain 'and accomplish WB 3ABR55235-II-4~P1. 



4 * 



EVALUATION: - , " 

Evaluate by oral, written questions, and/or 
observation of student's performance during 
lesson! This may be accomplished at any time 
during lesson for increased effectiveness « 



6 
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CONCHJSION (5 Minutes) 

SUMMARY: 



RLMOTIVATTON: 



5 



STUDY ASSIGNMENT: - Read SG 3ABR5523$-II-5, Installation of Back Vents and answer the 

questions at the end of the text. ♦ 
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FROM SUPPLY 


/ 

CLASSIFIED MATERIAL 


GRAPHIC AIDS AND 
UNCLASSIFIED MATERIAL 


Hand Tools 
Plumber's Furnace 
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Galvanized Pipe 
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SG n-5 

WB ri-5-Pl* 
Specification and 
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Slides: Progression 

of Building Waste 

System .". 




CRITERION OBJECTIVES AND TEACHING STEPS 








5a. Using shop drawings of^a back vent system, make a list of all of the materials 
required to. construct the system in the booth area. The list of materials must 
accurately identify all required materials without shortages and without excess 
greater than 10%. 


(1) Working drawings 

(2) Bill of materials 






"■I 




<* 


5b. Using either a hand-operated pipe cutter or hacksaw, cut steel pipe to a given 
length + 1/8 inch. 


(1) Measurement of steel pipe 

(2) Methods of cutting steel pipe 




/ 
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LESSON PLAN (P«rt I, Cntot) CONTINUATION SHEET 

CRITERION OBJECTIVES AND TEACHING STEPS (Cfrtlnu«d) 

,5c. * Using either a reamer or a suitable file, dress a pipe end. All burrs must be 
removed and the inner surface of the pipe must be returned to its original diameter. 

(1) Methods of reaming 

(2) Purpose of reaming 

5d. Using a hand stock and die set, thread a piece of steel pipe. Three threads 
must extend beyond the face of the die segment. 

(1) Types of threaders ^ - ^ 

(2) Threading by hand 

5e. Assemble threaded pipe and fittings. Completed joint must be water tight. 

(1) Assembly procedures 

(2) Use of pipe wrenches 

(3) Fittings * 
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Course No:* 3ABR55235 
Day: .15 



Branch Approval: 
Date: 




PART n 
INTRODUCTION (45 Minutes) 
CHECK PREVIOUS DAY'S STUDY ASSIGNMENT: 
REVIEW: 



ATTENTION! 



OVERVIEW: 



05 



MOTIVATION : 



BODY (■) Hours) 



RSKNT/VTION: 

5a. Using shop drawings of a back vent system, 
wake a list of all of the materials required 
• r.o construct the system in the booth area. 
1 The list of materials must accurately identify 
all required materials without shortages and 
without excess c're2|er than 



(l) Working drawings 



Sb. Using either a hand-operated pipe cutter 
or hacksaw, cut steel pfcpe to a given 
length ± l/8 inch. 



(a) Top view 



(b) Side view <- 



(c)- I&jnetric 



(2) Bill of materials. 



(a) Tabulated list 



(b) Tal£«"off items 



(l) Measuring steel pipe 




(a) End-to-end 



(b) End-to-center 



(c) Center-to-center 



(2) Methods* of cutting steel pipe 



(a) Hand pipe cutter; one, two, or three 
wheel . 



O) Hacksaw 



(c) Power cutter 



5c. Using either a reamer or a suitable file, 
dress a pipe end. All burrs must be 
removed and. the inner surface of the pipe. 
« must be returned to its orginal diameter. 



(l) Methods of reaming 

(a) fland reamer 

(b) Half round file 



118 
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' (c) Quarter round file 




(d) Rat-tail file 



(2) Purpose of reaming 



(a) Reduce friction 



(b) Restore the inside pipe diameter 



Using a hand ^stock and die set, thread a 
piece of steel pipe. Three threads must 
extend beyond the face of thte die segmeht. 



(l) Types of threaders 



(a) . Hand stock and die set 

(b) Power threader 

(c) Geared threader 

(d) Adjustable hand threader 

(e) Non-adjustable hand threader 

' *" ' 6 117 



(2) Threader by 'hand 



(a) Non-adjustable 1/8 inch to 2 inch 



(b) Adjustable 1 inch to 2 inch 



(c) Proper thread length 



5e. Assemble threaded pipe and fittings. Completed 
joint must be water tight, 3 



(l) Assembly procedures 



(a) Apply pipe dope to male threads only 



(*b) teave approximately 3 threads 
when assembling 

(2) Use of pipe wrenches 



(3) Fittings 



(a ) Draihage/ recessed 



(b) Tucker 



APPLICATION: 



Have students complete WB 3ABR55235-II-5-P1 , 
Project 1, 2, and WB 3ABR55235-II-5-P2 ' 



EVALUATION: 



Evaluate by oral, written^ instructions, and/or 
.observation of student's performance during 
lesson. This/may be accomplished at any time during 
lesson for increased effectiveness. 



CONCLUSION (15 Minutes) 



SUMMARY: . 



. \ 



R.1M0TIVATION:" 



< 



S1I1W ASSTGNMENT; Read SG 3ABR55235-IIt6 and 
complete questions at end of chapter. 
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PRECLASS PREPARATION 
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IN LABORATORY 
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Hand Tools 
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CRITERION OBJECTIVES AND TEACHING STEPS ' 








6a. Given an illustration of three types of urinal, vents, 


correctly name each type.. 


(1) Types of urinals 
*(2) Flushing actions 
(3) Types of vents 












6b.',. Using a working drawing,' make a bill of materials for the^constructiofl of a 
urinal vent 'and drain system. The list of materials must accurately identify all 
reairired materials without shortages and without excess' err eater than 10%. - 


(1) Identification of materials 

(2) Types of joints 

(3) Symbols used 

• 

f • 


y / „ 
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• LESSON PLAN <P*t I, G«i««l) COHTIMUATION SHEET^" 



CRITERION OBJECTIVES AND TEACHING STEPS{C«nt»nu«4 



6c. Following the prescribed procedures and working as a member of a team, 
install a urinal waste and'vent system in the booth area. The drainage tee must be 
within 1/4 inch of the center of the existing hole. 

(1) Method of assembly * . 

(2) Safety <s 



9 ^—er 




Course No: 3ABR55235 
Day 16 



Branch Approved:, 



PART II 
INTRODUCTION (45 Minutes) 



CHECK PREVIOUS DAY'S STUDY ASSIGNMENT 



REVIEW: 



ATTENTION: 



OVERVIEW: 



MOTIVATION: 



'3 




Pate: 19 Aucrnst 1ST75 
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BODY (5 Hours) 

PRIiSENTATION : . 

fea. Given an illustration of three types of 
urinal vents, correctly name each type* 

(l) Types of urinals 

(a) Wall-hung 

(b) Pedestal 

(c) "Trough - 

(d) Stall 

. 

* (2) Flushing actions * 

* 

(a) Washdown 

4 

(b) Siphotf-jet 

•. ■ * '.v 

V (3) Types of vents 
(a) Dual 

4 ' 

' , (b) Back 



9 

Rir 



(c) Circuit 



(d) Individual 



6b. Using a wording drawing, malce a bill of 
materials J^>r the construction of a urinal 
vent and drain system* The list of materials 
must accurately identify all required materials 
without shortages and without excess-greater 
than 10£« 



(l) > Identification of materials 



(a) Cast irotf-usually used on urinal 
drains 



(b) Copper 



(c) Plastic 



(d) Galvanised 

(2) Types of joints 

j < 
-(a) Caulkect 

(b) Flanged 
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# • 


♦ 






• ... (c) Veldcd 


„ 




(d) .••crowed 






(e) Soldered \ 




f» 


^ (3) Symbols used 




t f ' 


• r 

(a) Caulked 

* 






- ; » (b) Tianged, ; • - 

' { 






: (c) , Welded' - . 

I 




/ 

\ ' ;. 


(d) Screwed , , 




»» ; 


K 

(e) Soldered 

J > * a 


v - 


- ' 'I 


6c Following the prescribed procedures and working 
: -- ' - . «s a team member of a team, install a urinal , 
waste and vent system in the booth area.. The - 
drainage tee must be within l/4 inch of the ; 
center of the existing hole. , , 


' ' ' 


V; « ; 
; . (■ 


< 

(l) Methods of assembly _ 


V 


* 






a ' ' 
\ 

a * • ' 


■ERjC . - ■ 


• 





•V* 



(2) Safety 



(*) Exercise caution when working with 
lead 



(b) Wear protective devices 



APPLICATION: 

Have students complete WB 3ABR55235-II-5-P1 and P2 
in their study guides. 



< 



EVALUATION: 

Evaluate by oral or written questions, and/or 
"observation of student's performance during 
lesson. This raay be accomplished at any time 
during lessor for increased effectiveness. 



CONCLUSION (15 MinJtes) 



SUMMARY: 
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REMOTIVATION: 




V - 



STUDY ASSIGNMENT: 

Read SG 3ABR55235-H-7 and answer all questions 
at the end of the chapter/ 
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CRITERION OBJECTIVES AND TEACHING STEPS 


7a. Using the illustrations provided, identify the components of a shower and tub 
drain system. All eight items must be identified correctly. 


(1) Types of bath tubs and construction features 

(2) Types of showers and construction features 








7b. Following the prescribed procedures and working as a member df a team, 
install a shower drain system in the booth area. The shower strainer must be 
within 1/4 inch of the center of the existing hole. 


(1) pipe supportsx - 

(2) Booth design ^ 

t 
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A. 


* 
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\ ■ 




t, 
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PART n 
• INTRODUCTION (45 Minutes) 
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REVIEW; <- • . 




Date : 12 August 19 



ATTENTION : 



OVERVIEW:' * 



MOTIVATION: 



9 

:RIC 
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BODY (5' Hours 5 Minutes) 

o 

PR3S2N1ATI0N: v . • 

^a. ' I'slng the il'J us t. rations provided, identify 
: # * t»ie components of a shower and tub. drain 

system. All eight* items must be identified 

Correctly. 

(l) Types of bath tubs and construction features . 

-i 

(a) Recessed 

1 Right hand . 



2 Left hand 



\ 



(b) Corner 



I Right hand 



2 Left, hand 



(c) Construction features 



1 1 Minimum size drain 1 l/2" 



130 



2 Minimum size with shower combination 
1 1/2" 



£ Tub overflow and drain attachment 



£ Trap is included in rough-in 



5 Can use drum or P-trap-ins tailed 
when roughing in drain 



6 Use plastic, cast iron or copper , 
on -drain or vent 



2 Use of slip joints 



^ In trap seal 

t 

b Inlet of trap 



Types of showers and conatructionafeatures 



(*) Types* 



X Recessed 

£ Metal cabinet 

- . — - • 4 
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3 Tub and shower combination 



4 Ga*vr showers 



(b) Construction features 
i Minimum size drain 2" 



2 Use CI P-trap 

3 Uae CI under concrete 



£ Construct base with lead or copper pan 



& Minimum 6" bend on each side 



b Nat required if built at j 
ground level. on concrete 



5 Types of vents 



/Following the prescribed procedures and working 
as a member of a team, install * shower drain 
system in the booth tar*a. The shower strainer 
must be within l/4 inch of the center of #ie •> 
existing hole. 
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(l) Pipe supports 

(a) Vertically-every floor level 



(b) Horizontally , 

\ ■ 

\ 

1 Every 5 feet on CI 



2 'Every 10 feet on galvanized. 



(2) Booth design 



(a) Center plumbob in shower drain* opening 



(b) Measure from plumbob to 2" combo 



(d) Deduct from »P» trap 



(d) Cut and "P 11 trap and 2 ,! CI; j>ipe 



X 



(e) Determine length of riser 
to shower drain 



(f) Cut and install riser and 
shower drain 



APPLICATION: 

Complete Mission I and II of WB 3AUR55235-II-7-P1 . 



^VALUATION: 

Evaluate by oral or vritten questions, and/or 
observation of student's performance during lesson. 
This may be accomplished at any time during lesson 
for increased effectiveness. » 



X SUMMARY: 




CONCLUSION (10 Minutes) 



REMOTTVATION: " 

4 



STUDY ASSIGNMENT: Read SG 3ABR55235-II-8 and^answer 
questions at end of chapter. 



♦ » 
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" PRECLASS PREPARATION 




* 




EQUIPMENT LOCATED r 
IN LABORATORY 


EQUIPMENT ' • ■ 
FROM f UPPkY ' 


CLASSIFIED MATERIAL 


GRAPHIC AIDS AND . 
UNCLASSIPIED MATERIAL - 


Hand SHS&s 

Shop Tools // \ 


Cast Iron Pipe 
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SGH-8 " v - 

(yBn-.8-pi 

Slides: Water Closet 
liough-in " .. '. 

• »- "•„'.•.-."- .'• , 




CRITERION OtieCTIVefAND TEACHING STEPS* 








8a, Given a, sketch of a single water closet installation/ locate and n^^feach ." V ' 
component in the vent and drain system. All nine items must be identified correct!^ 1 

' «i* ■ <v ' * * "\ ~ > 


(1) Types of water closets ^ , , r.-J^y"-' ■ 

(2) Flushing mechanisms - > - . .'-V -}< r - 

8b. Given a sketch of a vent and drain system for' a water clQset,''. t make jtfffi 
materials and select the necessary pipe and fittings to construct t&e system in the , 
booth area. The list of materials must accurately identify all required Materials r ' 
without shortages and without excess greater than 10%.- . . V . ':*;■«.'' . ' :", \ \\r • 


(1) Design 6T systems 

(2) Materials for booth 


/ 


« * ■**'#' ' " ^ •?* " !f *: 



'•Mi . 

IK. 



■p.:^.$ 



er|c 



ATC 



AVK* 72 



7 
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LCSSOH PLAN (Port. l/C«A«rtl) CONTINUATION SHEET . . 






' . CRITERION OBJECTIVES ANOJEACHINC STEPS (C*miiiu«4 






8c. Working as a member of a team arid following given instructions, construct 
■ ^vettt and drain system^ for a water closet. All measurements must be within 
;£si/4 inch of given spefcidcattoris.. ~ \. r * - % . - v . 






(1) Use of working drawing. 

(2) Booth construction 

> 












% * 
• * 

* • 

* * 

4 

































REVIEW: 



ATTENTION: 



OVERVIEW:^ 

\ 



MOTIVATION : 



i& X 



BODt (5 Hours 6 Minutes) 



PRESENTATION: 



-ffa. ' Given a sketch of a single water-closets 

installation, locate and name each component 
in the vent and drain' system. All nine items 
must be identified correctly* 



(l) "Types of water closets 

1 

(a) Floorrmounted- mounted on floor' 
flange 



(b) Wall-mounted- mounted with chair, 
carrier 



(2) Flushing mechanisms , 



(a) Tank 



(b) Flushometer 



X Piston type 



2 Diaphragn type 



4 

IU3 



8b. Given a sketch' of a vent and drain 
- system for a water closet* make a 
bill of materials and select thi f necessary 
. pipe and* fittings to" construct the system 
-•^:iF"^^b^tx~axear/~ mei!lst~of- materials 
must accurately identify all required mate 
without shortages and without excess greater 
than 10£. 



Y 





(l) Design of systems 



(a) Analysing* for materials 



(b) Selecting materials 



(2) Materials for booth 



(a) 4" sanitary tee 



(b) 4" cast iron pipe 



Xc) 4" closet bend 



(d). 4" closet flange 



(e) Lead and oakum 



(f) Clamps 



' 9 , 

ERIC 



Sc.. Working is a member^ * tun and following 
• given instructions, construct a vent and 

drain system for a water closet. All measurements 

- ^Tmist -be within + l/* inch, of given specif icatxons. 



(l) Use of working drawing 



(a) Locate exact fixture placement 



(b) Center pipe in openings 



(2) Booth construction 



(a) Measure and cut pipe to desired 
length 



(b) Assemble pipe in booth area 



APPLICATION: 

Complete WB 3ABR55235-Eh8-Pl, 



EVALUATION: 



Evaluate by oral, written questions, and/or • 
observation of student's performance during lesson. 
This may be accomplished at any time during lesson 
for increased effectiveness. 
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JSICK (10 Minutes) 



SUMMARY: 



REMOnVATION: 0 



STUDY ASSIGNMENT: Read end answer questions in 
SG 3ABR55235-H-9. 
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CRITERION OBJECTIVES AND TEACHING STEPS> 



9a. Given the necessary tools and equipment and working as a member of a team, 
perform a water leak test on a newly constructed waste system. Locate all leaks. 

(1) Test equipment 

(2) Procedures for testing • 
9b. Using th^ tools and material provided, repair one of each type leak located. 

*(1) Repair procedures 

(2) Replacement procedures ( 
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Date/^21 August 197S 



PART II 
INTRODUCTION '(40 Minutes) 
CHECK PREVIOUS DAY'S STUDY ASSIGNMENT" 
REVIEW: ■ 



ATTENTION: 

\ 



OVERVIEW: 



MOTIVATION: 



ERIC 



• BODY (3 Hours 15. Minutes) 

PRESENTATION: 

...9a ' Given the necessary .tools arid^equi^ent, 

and working as a member of a team, perform 
a, water leak test on a newly constructed waste 
system. Locate all leaks* 



(1) Test equipment 

(a) Test plug with wing nut 



(b) Test plug with ratchet 

(c) Caps and plugs 

*(d) Other equipment depends on type of test 

1 Water test 

» 

a Water hoae " " ' 

*b Stand pipe (possibly) 
} 2 Air test 

! 

a Air pqap 
- b Gage 



c 1 Liquid soa$ 



2 Smoke test 



a Air pump 



b Smoke machine 



c Pressure gage 



^ Peppermint test 

* # 



a Hot water 



Peppermint 



(2) "Procedures for testing 



(a) Water test. 



1 Most common 



2 Easiest to perform 



2 ' No more than five stories « 



^ Don't -use .in belovr freezing 
temperatures 



ERLC 



Procedures ' 



•a Plug a34-openings,-.-exc.ept, 
"\ highest- vent ' 



7 

b Fill system 



c Let stand 12 to 24 hours 



d Refill system 



e Mast riot drop more than 0 
~ .4" in 30 Minutes 



Air test 



1 Can be used in freezing temperature 



2 Uniform pressure throughout system 



2 Procedures 



a Plug all openings 



b Pressurize systa&-5 p.s.i. or 
column of mercury on mercury gage 



c If pressure- drops in first 
~ 15 minutes, there is a leak 



d To locate leak use soapy 
water In warm weather 



e In freezing weather use 
~* linseed, oil 



Smoke test 



1 Use on old or modified work 



2 Can be used as a final test 



2 Procedures 



a Plug all openings 



Light oiljnrags in swke 
~* machine 



£ Assure all traps have water 
d Force smoke into system 



e Maintain" 1/2 lb pressure 
system 



f pring inspector to job 
site to check for leaks 



£ Leaks located byvsight^ 
and* smell 



* (d). Peppermint test 



ERLC 



I — " 



1 Use on old or modified work 
~ and as a final test - 



\ 



2 Procedures 



a ELug all openings except 
main vent 

b Traps' must be sealed with water 



c Pour two pz peppermint into 
~ each Vont terminal 



d Add five gallons hot water * 
~ into, each stack terminal 



e Close vent terminals 



f Bring inspector to check 
" for leaks' 



£ Good for five stories 



t h For each additional 5 stories 

■ <"\ i ~ add 1 02 more peppermint 



lis 



V 



- 'V 



\ 9b. .ysifrg ihe tools, and material provided, 
repair lone oKfeach type« leak locateid^ - 



*: iCS^'t. Repair proaediires^ 
(a) % Caulked joints 



1 Try recaulking 

2 Re^-do joint 

m 

\ 

a ' Melt joint 

- * *■ " 

b RLck out iron 



8 



3 • . " 



■ -m -Mm-: 



5 * 



* 4 




.Use sission joint to mak 
filial connection 



(b) Np hub^ joints % 



1 Tighten clamp 



2 Recheck joint 



a Loosen clamp 



„b Check -gasket for cuts 



8 



ltd 



*(c) Threaded. joints 



1 .Cui/pipe 



: _-*2. Tighten joint 



2 Vse tucker fitting to re-connect 
pipe ends 



(2)^. Replacement procedures 
(a) Cut out damaged pipe 



(b) Measure pipe allowing for sissions 
or tucker fittings 



(c) Repair joint 



Application: ; 



Have students complete WB 3ABR55235-H-9-P1- 



EVALUATION: 

Evaluate by oral, written questions, and/or 
observation of student 1 s pwformaric$ during 
lesson. This may be accomplished at any time 
during" lesson for increased effectiveness. 



\ 



CONCLUSION (5 Minutes) 




SUMMARY: 



: REACTIVATION: 

] 



STUDY ASSIGNMENT: Prepare for block test: issue block III : study guides and have 
students read and answer questions on SG 3ABR55235-III-1 and III-2. 
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BUILDING DRAINS 



OBJECTIVE 



Upon completing this unit of instruction, you will be able to identify a building 
drain system, the methods of cutting cast-iron pipe, the assembly of the building 
drainage system, and safety precautions during the assembly process. 

INTRODUCTION ' „ 

The building drain is that part of the lowest piping of a drainage system which 
receives the discharge of all soil and waste and other drainage pipes inside the walls 
of the building and conveys it to the building (house) sewer, beginning five feet outside 
of the building wall. Careful planning during layout of the building drain and the 
location of fittings for soil and waste lines is necessary. This will insure that other 
parts of the drainage system can be connected to the building drain without rework or 
modification. 

IDENTIFICATION OF BUILDING DRAIN 

The building drain is also referred to as the house drain. It is located below 
floors, underground, or suspended from floor joists (see figure 1), 




NOTE A. B.C.O. 

DESIGNATE 
FUTURE TRAP 
VENT TERMINALS 
BASEMENT- 



CONCRETE OR BRICK 
STACK SUPPORT 



Figure 1. Building Drain 
IDENTIFICATION OF TYPES OF PIPE 



Cast -Iron Soil Pipe 



* Cast-iron soil pipe is one type of piping that can be used for sanitary drainage 
pipe and stacks in waste disposal systems. % The types of joints that are made with 
cast-iron soil pipe are bell and spigot using lead and oakum, bell and spigdt using a 
compression gasket, and no-hub pipe which is connected using a rubber seal and a 
stainless steel clamp (see figure 2), 



15-1 



# 



HUB-*- 



-3/4 TO I INCH LEAD 



+ 




OAKUM 

PLAIN OR BEADED SPIGOT 



A. L^AD AND OAKUM JOINT 

4 



HUB 




GASKET 



PLAIN SPIGOT 



NO HUB PIPE 



STAINLESS STEEL 
SHIELD 



' NO HUB PIPE 



B. COMPRESSION JOINT 

4-Kb- 




GASKET 



STAINLESS STEEL 
RETAINING CLAMP 



C. NO HUB JOINT 



CXC-123 
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Figure 2. Joints Used to Connect, Cast -Iron Soil Pipe and Fittings 

2 




There are two different thicknesses 
of cast or iron pipe — service weight and 
extra heavy. The selection of the weight 
of pipe to be u*ed will be determined by 
the specific job. 

Lengths of cast-iron pipe could 
have a hub on both ends. Double hub is 
convenient and economical since two short 
lengths of pipe can often.be cut from one 
double -hub length instead of cutting these* 
from two regular lengths (see figure 3). 

Copper Tubing 

Copper^tubing has many advantages over cast-iron pipe. It is easier to transport 
and install and is more resistant to corrosion. Copper tubing is classified by its wall 
thickness and hardness. It is available in four wall thicknesses, type K, L, M, and 
DWV. Type K is the heaviest and most durable. Type L has a slightly thinner wall. • 
Both are available in either hard (cold drawn) or soft (annealed) tubes. Types M and 
DWV are available only in hard temper. Types M and DWV are the only types of 
copper used in drainage lines and vents. 

Hard copper tubing cannot be bent without annealing. When a change in direction 
is required, a fitting such as an elbow should be used. These joints in the waste 
system are soldered. 

I Plastic Pipe 

I 

Plastic pipe is extremely light weight, and very few tools are necessary for 
assembly, it is rust-, rot- and corrosionproof. It can be cut with a tubing or pipe 
cutter, saw, or a knife. Some of the plastic is designed to convey liquids intended 
tot human consumption. * 

The pipe comes in three forms --rigid, semirigid, and flexible. The flexible 
comes in qoils like copper tubing, and therigid and semirigid come in 10, 15, or 20- 
foot lengths. Rigid is the only form of plastic used for drainage lines. This type of 
plastic is ABS-DWV (Acrylenitrile Butadiene - styrene) or PVC-DWV (Polyvinyl 
chloride). The pipe used for drains and vents can be joined by two methods— screwed, 
or solvent weld. 



BLUEPRINTS AND DRAWINGS 

Blueprints ^ / / 

Blueprints are drawh to scale and contain the information for virioiJ tradesmen 
to accomplish their specific jobs. A complete set contains floor plan, yievation pian, 
plot plan, roof plan, and foundation plan. The architect draws on tfteae plans he** the 
various systems-Are to be installed. If he doesn't, it is up to the individual tradesman 
to make what is called a working drawing. This is a plan of installation, and will aid 



•5'0" 



SINGLE HUB 



Pa q 

[ V DOUBLE HUB 



C-KC*033 



togure 3. Cast-Iron Soil Pipe 
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the plumber in figuring the materials required for the job. The three views of working 
drawings are top, side, and isometric. 



™fir'dfder to read blueprints and make a working drawing, a plumber must be able 
to recognize symbols and draw them. Conventionaiplumbing symbols used on drawings 
are represented by figures 4, 5, and 6, 



FLANGED 





SOLDERED 





SCREWED 






BELL AND 
SPIGOT 




WELl5tb 








SYMBOL REPRESENTING TYPE OF CONNECTION 



+ 



Bath, emergency 



Bath, foot' 



Bath% hubbard 



Figure 4. Symbols for Types of Connections 

^ ~) Cabinet, fire hose ^ fo ^{\ || || 



FHC FHC 
PLAN EL 



□ 



FB 



Can washer 



Clean-out 



Q 



Figure 5. Symbols for Fixtures 
4 



PIPE FITTINGS AND VALVES 



FLANGED 



SCREWED 



•61 AND SMGOT 



WELDED 



SOLDERED 



JOINT 

EUOW-JO D€G 

EUOW-4SOCG 
EUOW- TURNED UP 

ELJOVT- TURNED DOWN 
EUOW-LONG RADIUS 
SIDE OUTLET ELBOW, OUTLET DOWN 
SIDE OUTLET ELiOW. OUTLET UP 
USE QJOW I 

DOUtLE BRANCH ELflOW 
REDUCING ELBOW 
REDUCER 

ECCENTRIC REDUCE* 
TEE-OUTLET UP 
TEE-OUTLET DOWN 
TEE 

' StDE OOTL^mOUTliTljr* 
SIDE OUTLET TEE, OUTLET DOWN 
SINGLE SWE^ TEE 
DOUBLE SWEEP TEE 
CROSS 

LATERAL 
GATE VALVE 
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Figure 6. Plumbing Symbols for Piping and Pipe Fittings 
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Specification Sheets 

and specifications to layout and plan their part of the project, see figure u 



SPECIFICATIONS ^ 

FOR '„ -* 

PLUMBING 
University of Nebraska 
Lincoln, Nebr. 

without substantial alteration. 

• UTLlTIES: Water and drainage Pfr ta « '^^^ * * 
00 ints 5 feet outside the building where the pipes shall be «W«d 

.he marked with a stake. 



Figure 7. Specification Sheet (Sample) 



Manufacturer's Rough-in Specifications 



Each manufacturer of 
their fixtures. I^ese -e^^^^^fS fixtures. They include 
must be known for proper .^-iSSr location and size for rough-in of the 

pertinent information about the fixture, see figure 8. 



J 
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, ' Figure 8. Rough-in Specification Sheet for Wall Hung Urinal 

Codes 

Plumbing systems at Air Force installations are installed and maintained in 
accordance with Air Force Manual 85-20 and the National Plumbing Code. Where 
there Is a conflict between the two, AFM 85-20 will take precedence. Local codes 
are used throughout the nation to ensure a plumbing system is installed so it will 
function prQperly. 

. w Bill of Materials 

* A bill of materials is a tabulated list of requirements for a job showing the name, 
description, quantity, stock number, size and sometimes the cost of the different items. 
Figure 9 shows a sample bill of materials. Quantities are taken from the plans or 
drawing by listing one item at a time, starting with the smallest size and progressing 

\ When special type valves or fittings arcrequired for, a certain job/ the item 
should be located in a commercial manual. The manufacturer's number and type should 
be shown to insure positive identification.^ 

A bill of materials in .which the cost must be listed will require that each item be 
researched in manufacturers' catalogs to obtain the unit cost. 

A litffoT so-called "takeoff " items should also be included in the bill of materials. 
These are items which are known to be necessary to complete the job but are not 
included on the prints, or drawings. They include such items as thread cutting oil, 
joint compounds, and bolts or screws for attaching brackets. 
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DESCRIPTION 


PART NO. 


QUANTITY 


SIZE 


COST 


1 


\Jalve, Gate-Brass 
with Wedge Disc, 100 
Pound Pressure 


Crane 410 or Equal 


6 


3/4" 


4. 10 each 


2 


Valve, Gate-Brass 
with Wedge Disc, 100 
Pound Pressure 


Crane 410 or Equal 


2 


1 1/4" 


6.60 each 


3 


Valve, Globe-Brass 
with Composition Disc 
150 Pounds Water 
Pressure at 200° F, 


Crane 1250 or Equal 


3 


3/4" 


3.40 each 
• 


4 


Coupling, Pipe Re- 
ducer, Galvanized, 
125 Pound Pressure 


FSN 4730-277-2774 


12 


3/4" x 
, 1/2" 


11 each 
• 



Figure 9 . Sample Bill of Materials 



MEASURING AND MARKING PIPE 



Measuring Cast-iron Pipe 

In order to measure cast-iron pipe accurately, it is important to learn how to 
locate the centers of the fittings. The center is that point where the lines flowing 
through the fitting intersects (figurg^JO).' 



LINE FLOW 




LINE FLOW 



EXIT 




LINE FLOW 



EXIT 



"CENTER OF y^S> I CENTER OF 
FITTING 1 FITTING 




CENTER OF 
| FITTING 



4"X 2" SANITARY T 



4 M - */8 BEND 



4 M - */4 BEND 



Figure 10. Center Measurement for Cast-Iron Fittings 



If the center- to-center measurement (center point of one fitting to center point 
of a second fitting) is required to be 36"jthen the length of the pipe connecting the 
fittings can be determined. 
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First^ measure the distance from the centerpoint to the bottc 
fitting. Also, measure distance from the center of the other fit 
spigot. " * 



of the%ubs of one 
to the edge of the 



Secondly, subtract the*sum of the measurement from the original center to 
center measurement. The result will be the actual pipe length required for a 36" 
cente**to~center installation. < * 

Thirdly, measure the pipe length from the bottom of the hub to the length obtainted 
in computations in the second step shown in figure 11. 



1/6. 8 END 



CENTER OF 
FITTING 




36" 



-LENGTH OF- 
PIPE CUT 







1 






1/4 8EN0 ; 



CENTER OF 
FITTING 



Figure 11., Determining Length of Pipe Cut 



* If it is possible to place the two 
fittings together, as shown in figure 12, 
the measurement between the center" 
marks on the fittings can then be sub- 
tracted from the overall measurement of 
36 inches to arrive at the length of pipe 
required. A fast mettiodjor determin- 
ing pipe length is to let^a rule do your 
figuring. Place the 36Mnch mark of 
the rule on the center mark of the fitting 
on the right, as shown in figure 13. The 
mark on the rule which falls over the 
center mark of the fitting on the left 
then indicates the length to cut the pipe. 

Each manufacturer of pipe and 
fittings supplies a catalog for conven- 
ience in ordering. Descriptions include 
dimensions of the many fittings manu- 
factured by the company. 




NOTE-SUBTRACT MEASUREMENT 
AT' X FROM CENTER TO CENTER 
.MEASUREMENT TO FIND LENGTH 
OF THE CUT 



Figure 12. Using the Subtraction 
Method to Compute Pipe Length 



1C* 



CENTER OF FITTING 




CENTER OF FITTING 



36" MARK ON RULER 

MEASUREMENT INDICATED HERE 
IS USED FOR. PIPE LENGTH 



£rgurfe 13. Using a Rule to Compute the Pipe Length 
CUTTING CAST IRON 



Methods 

** - ' 

There are several methods of cutting cast-iron pipe. The oldest method to use 
a cold chisel and a hammer. Before cutting the pipe, sound it out;* ..Thifjuwwfcom- 
plished By raising the pipe clear of the supports and striking it JH$tfly with a hammer. 
A clear bell-like 'ring indicates that the pipe is not cracked and may revised. If the , 
pipe has a dull. sound, it is cracked and should be placed in a scrap barrel or a pile 
> for salvage. • ? * 

After sounding out the pipe, make t a mark entirely around the pipe where the cut 
is to be made. ? When working*inside or on a floor, use two blocks of wood, pr;efera£ly 
2 by 6 inches. » One bldck-of yrdfyi should be placed directly under the line of cut as 
shorn in f igurfc 14. Th£ other block, of wood should bp placed near; the end of the pipe, 
ancl so positioned to .help support the pipe. ; u 

,i When youjare working outside, you can use a mojand of dirt instead of the wood 

.blocks, i ■> ; : , J * « 



When cutting 4-inch pipe use a Mnch 
cold chisel and a 16-ounce balL-peen 
hammer. When cutting 2-irich cast-iron 
use a 3/4-iinch cold chisel, and a 16- 
ounce ball peen hammer. ' The taps 
should be flight at first to score the pipe 
ahd-g^aduyiys^i^ease.as the pipe is 
rotated, kefcpthe chisei in a vertical 
position when cutting. Continue to 
rotaife the pipe £nd strike the cold 
chisel until the pipe breaks and separates* 




PIPE 



\ Figure 1*4. Qujtting Cast-Iron Pipe 
, , " \With a Hammer and -Chisel 

10 • ; ' 
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Wl*en cutting caat iron with a hammer and chisel, it is necessary to wear goggles, 
gloves, and iQng sleeves because small chips of metal may penetrate the skin* 

After the pipe, has>been cut, again sound it out to make^Stflfe you did not crack it 
while cutting. H 

There are' other methods used to cut cast-iron pipe. The pipe can be cut with a 
snap cutter, chain cutter * pipe cutter, and a hacksaw and adjustable wrench. Some of 
these cutters are illustrated in figures 15, 16, 17, 18, 19. 




Figuire 15. Hydraulic Chain Cutter 



li 



CUTTING WHEELS 




SCREW HANOLE 
* FOR TENSION 
ADJUSTMENT 



PIPE 



GROOVE ON 
OUTLINE 



WRENCH 
USED AS LEVER 




, MATERIAL 
TO BE REMOVED 



Figure 1 8. Chain T^e^Pipe Ciittej: 



Figure 1 9, Using Wrench to Break 
Cas^Inoji pipe 



If you ha^e to remove only one or two Inches of metal from a length of cast-iron 
pipe, use a hacksaw and an adjustable wrench for this operation, H you try to cut the 
pipe with a hammer apd cold chisel, you will probably break the pipe in the wrong 
place* To cut one or two inches from the end of a pipe, cut a groove with the hacksaw 
around the pipe on the line of cut to a depth equal to one r half the wall thickness of 
the pipe. Now break away the section of the pipe to be removed with an adjustable 
wrench used as a lever* * 



COMPRESSED GAS CONTAINERS 

Gas cylinders will be moved safely from one location to another by handtruck 
when possible. Cylinder valves will be closed during movement. Under no circum- 
stances will cylinder valves be use£ for lifting purposes* 

. Flammable gas cylinders will be stored with extreme care to prevent fires or 
explosions. Acetylene cylinders will never be stored in. a horizontal position. All 
cylinders will be secured by a chain or other effective fastening Method;" Empty 
cylinders will be plainly marked and in location separate and apart from full containers. 
Cylinders containing different kinds of gases will nqt be stored together. - Nonflam- 
mable gases will be stored in locations separate from flammable gases. Separation 
by a {firewall or other approved firebreaSes will be required if the* two types of gases 
are stored in close proximity to each other. Cylinders stored in the open .will be.^ 
adequately protected from extreme heat or cold. Except for acetylene, cqmpressed 
gas cylinders may be loaded on trucks in a horizontal or a vertical position. Acetylene 
cylinders will bfe loaded only in the vertical position. Cylinders fitted with valves and 
regulators will be loaded so these parts will' not be damaged during transportation. 

\ - - 
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FABRICATING CAST-IRON JOINTS 



Melting Furnace 



The plumber uses a melting furnace for melting lead and keeping it at the proper 
temperature for pouring joints. The melting furnace is an extremely valuable tool, but 
very dangerous,and must be handled with extreme caution to prevent accidents. 

'The\best and most efficient type melting furnace uses liquefied petroleum gas as a 
fuel. Tnis furnace consists of a burner and valve assembly which mounts directly on a 
portablepropane gas tank. The tank is detachable and can be recharged with fufel. A 
proparfe furnace lights instantly and burns with a high temperature blue flame. ^This 
furnace should not be subjected to rough treatment since ther£is always the danger of 
an explosion from leakage of gas at the connections and valves. A thorough inspection 
for leaks should be made before lighting the furnace. To light the furnace fold or twist 
tightly a lighted length' o£ paper under the burner orifice at J^e 'burner assembly. See 
figure 20. Carefully open the fuel regulating valve until thj* bulkier lights. If the 
valve is opened too much or too rapidly the pressure of the escaping gas mag^extifiguish 
the lighter flame. If this should happen, <jlose the fuel valtfe immediaJfRyand then 
relight the paper before reopening the vs^lve. it 

A safe worker will always wear asb^tos glqves and shield for 
lighting a furnace aa there is the possibility of receiving burns fro: 
small explosion as the fuel ignites. 




rote ction When 
| a puff or r flame or 



HANOLE 



MELTING POT 



J < 



FUEl'VA^E— 
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Figure 20. lighting a Melting Furnacd 



Lead and Oakum Joints 



The oldest method of joining cast-iron soil pipe is made with oakum fiber and 
molten lead. This provides a waterproof joint that is strong, flexible, and rootproof. 
When molten lead is poured over the oakum in a cast-iron soil pipe joint, it locks the 
joint. The hotmetalfills a groove in the bell end of the pipe. When the lead cools, the 
joint is held firmly in place by the lead in the groove. 

Pouring a Vertical Joint 

Joints in vertical piping are usually the easiest to make and will require fewer tools 
than joints in horizontal piping. First, inspect the hub and spigot ends of the pipes to be 

calked to make sure tliey.are free from moisture If thejends^are wet, use a dry rag to) 

wipe" the moisture off. If further drying is required, a blowtorch may be used to heat 
the pipe and fitfings. Any moisture in the joint will cause molten lead to spatter when 
it is poured and piay result in serious burns to the plumber. Place the spigot end of 
the pipe into $e hub of the other pipe.^ Align the pipe so that an equal space between 
the pipe and the hub is maintained around the circumference of the joint as shown in 
figure 21. A joint which is not properly centered is apt to leak on the side that has the 
least amount of oakum. - 

Yarn oakum into theThub with a yarning iron^s shown in figure 22, and then use a 
packing iron and a 16-c&nce ball peen hammer to pack the oakum tight. Pack the oakum 
tb*within 3/4 to 1 inch of the top ofrthe hub to fornra solid bed for the lead and to pre- 
vent leakage of the joint. After the pipe is placed in service the oakum will absorb 
moisture and expand to form a water- and gastight seal. 




A. RIGHT B. WRONG 



Figure ,21. Centering of a Bell and Spigot Joint 

After packing the joint with oakum you are ready to pour the lead. As the lead is 
heated certain products of oxidation and other foreign matter may ride to the Surface 
in the form of slag. Jhis slag must be removed before the lead can be used to pour a 
joint. This is done By skimming the slag from the lead with a ladle. The ladle should 
^/heated before dipping it into the lead to prevent a buildup of the lead on the ladle. 
When working in multistory buildings care should be taken not to drop the slag or lead 
to the floor levef below where it might injure other workers. 
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Figure 22. * Packing Oakum into a Joint ^ ^ - 

After the slag has been removed, #p a ladle-full of clean molten lead from the 
♦melting pot and carefully pour the lead into the joint until it rises slightly above the 1 
Tim OT the hub! "See figure 23. The joint should always.be made with one pouring. You \ ^ 

will be able to estimate the amount of lead needed for a joint after you have poured several. « ' 

Figure 24 gives the average amounts of lead and oakum which are required for cast- 
iron soil pipe joints. These amounts should be allowed in addition to the percent of 
waate when figuring the material requirements for a jpb. - % 




Figure 23. Pouring Hot Lead into a Joint 
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Pipe Size 


Oakum or Equivalent 


Lead 


(itiches) 


(feet) * 


(pounds) 


2 


3 


. ' 

1 1/2 


3 


4 1/2 


2 1/4 


4 


5 


3 


5 


6 1/2 


'3 3/4 


6 


7 1/2 


- 4 1/2 


8 


9 1/2 


6 - . 


10 . 


12 


7 1/2. 



NOTE: Allow at least 5 percent additional lead and oakum foe waste. 



Figure 24. Material Requirements for Lead Joints 

After the joint has been poured, allow the lead to cool for, a minute or so. Select 
an inside calking iron and place it against Jfoe mside edge of the lead projecting from * x 
the-hub, as show^in figure 25. "strike the calking irOT~firmly^th-an a^ounce^ball- 
peen hanjmer to ca}k the lead down upon the oakum. Calk the lead all the way around 
on the insfde firfct. This forces the lead to compress down and expand into the groove 
in the hub. Next, use an outside calking iron and calk the lead next to the hub wall in 
the ^^me way the inside was calked. Be careful not to strike the calking ironjoo hard 
as the pressure may cause the hub to crack. A joint of pipe or a fitting which is" 
cracked must be replaced in order to have a watertight joint. The real test for a good 
job is that the joint is water- and gastight. 




Figure 25. Calking & Lead Joint 

Pouring a Horizontal Joint J . ' 

To pack and calk a joint on horizontal piping, see that the pip^ and fittings are 
properly supported and set; for the desired 'grade or angle. Pack the hub with oakum 
in the same manne^ as it is done to make a vertical joint. An additional tool called 
the asbestos joint runner must be used while pouring the horizontal joint to direct the 
molten lead into the hub as shown in figure 26. 
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A. PACK JOINT HALF FULL OF OAKUM. 




8. CLAMP jpiNT RUNNER AROUND 
PIPE AND POUR LEAD INTO JOINT. 




The joint runner is equipped with a 
spring tension clamp which holds it in 
place while the joint is being poured* 
Fush*the joint runner up against the hub ' 
to form a tight dam for the molten lead* 
A piece of oakum can be used to prevent 
leakage where the ends of the runner 
come together at the clamp* * Make the 
joint with" one pour and have the lead hot 
enough to insure a complete run around 
the jjoint, before cooling. .Continue 
pouring the lead until the opening at the 
joint runner clamp is full. Allow the 
lead to cool and remove the asbestos 
joint runner. Use -inch cold chisel 
to cut away the excess lead formed by the 
pouringjpqcket. The joint can now be 
calked using the same procedure as was 
used on the vertical pipe joint. 1 * 

Pouring an Upsi4e~Down Joint 

Sometimes during construction of a 
vent stack, it may become necessary to 
pour an upside-down joint. Such a joint 
is permissible when it is located above 
all drainage lines to the stack. Figure 
27 illustrates the procedure for pouring 
an upside-down joint. A clay or putty 
funnel is formed above the pouring 
opening in the asbestos joint runner to V 
force the lead to flow up into the hub. The funnel mu^t be deep enough to raise the 
level of the lead inside the hub to a height sufficient to baring it in contact with the 
oakum. Extreme caution must be exercised when pouring this type joint to prevent 
serious burns from splattering or falling lead. The putty or clay funnel must be 
absolutely dry and free of all moisture before pouring the lead to prevent blowout of 
the hot lead caused by the formation of J 
steam. After the lead has cooled, the 
joint runner is removed anfi the lead is 
calked in the same manner as other 
lead joints. 

Always keep in mind the dangers 
involved when working with and handling 
hot lead and heating devices. Take your 
time and plan your moves ahead to avoid 
accidents to yourself, your co-workers, 
and your equipment! 



C. REMOVE JOINT RUNNER WHEN LEAD 
HAS COOLED AND CALK JOINS JOINT. 

CKO-OlO 

figure 26. Making a Joint in 
Horizontal Piping 



CLAY OR PUTTY 
FUNNEL THROUGH 
WHICH LEAD IS 
POURED 




BELL 
UPSIDE-DOWN 

HEIGHT OF 
INSIDE OF JOINT 

s JOINT RUNNER 



Figure 27. Pouring an Upside Down Joijnt 
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Positioning and Blocking the Stack Base and Fittings 



i 



The location of the building drain is determined by the location of the 
and the location of the house sewer. 1 



n stack 



The building drain is located below the floor and may be underground or suspended 
from the basement ceiling. . A stack is the vertical piping which directs the sewage 
flow from above to the building drain. The number of stacks required and their exact 
location is determined by the location of the fixtures within the building. The fitting 
which serves as a stack base and on which the stack will later be constructed must be 
positioned and installed when the building drain is fabricated. 

Figure 28 shows how a 90° Y branch (sometimes called a combination Y and 1/8 
bend) is installed at the base of the stacks. The blocking under the stack base is 
necessary to exactly position the fitting under the floor opening to accommodate the 
stack and to prevent settling when the weight oLthe stack is added. The house drain 
is laid to grade and the fall ^should not exceed 1/4 inch per running foot. 




BUILDING DRAIN 



, STACK 
.^BASE 

Iz^c/o Vf 



SUMMARY 



Figure 28. Building Drain 



To successfully plan and lay out a plumbing system, you must be able to read and - 
interpret blueprints and drawings. A working drawing should be made, using informa- 
tion from the blueprints, showing the location of all fixtures, pipes,and fittings. The 
drawings should contain only the plumbing systems of the building and should be 
complete to the extent that it could be used for determining pipe lengths as you figure 
material requirements for the job. Accuracy is required in preparing the drawing 
and in laying out the various phases of the system; 

The design and construction of the building drain is very important sinOe a stoppage 
or failure here would make the'entire* drainage system inoperative. The location of 
fitting for all waste lines and stacks in the building drain must be determined to insure 
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proper connection with the other parts of the drainage system. Cast-iron soil pipe can 
be cut in several ways but the hammer and chisel method is the oldest used on the job. 

Extreme caution is necessary when using a melting fiirriace and pouring hot lead 
into cast-iron pipe joints. Be safety minded at all times. Any bodily contact with hot 
lead or hot equipment being used will cause serious burns. 

' QUESTIONS 

1. What is the purpose of the building drain ? 

2. How much fall per foot should a building drain have ? 

3. What is the purpose of blocking a stack base ? 

4. What tools would be u&ed to cut 2 inches from the end of a length of cast-iron soil 
pipe? 

5. What is the result of using heavy hammer blows when calking lead ihto a cast-iron 
joint ? 

6. How can you determine when molten lead is in the correct temperature range for 
pouring ? 

7. What is the difference between a pipe cutter for steel pipe and one for cast iron? 
» ~~ ~ — — — , 

8. Name four methods used to cut cast-irorrsoil pipe2_ % 

9. What does yarning a joint mean ? 



10. What is meant by calking a joint ? 



1 
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VENTS AND STACKS 

t 

OBJECTIVE , r 

Upon completion of this unit of .instruction, you will be able to determine the type, 
location, and configuration of a vent and stack system, make a sketch of a vent system, 
select material to construct a vent system in your booth area, and assemble and grade 
a completed system. 

t INTRODUCTION 

A venting system consists of nothing more than a piping system which permits air 
or gas to pass through it. Without a venting system, however, fixture drain traps will 
lose their seal, water will not flow properly, and sewer gases will buildup pressures 
'causing serious health hazards. z " 

r p 

TYPES OF STACKS 
Stacks ' - , ' 

' A stack is a vertical main .of a system of soil, waste, or vent piping. 
Stack Group 

A stacfc group is a term applied to the location of fixtures in relation to the stack 
90 that, by means of proper fittings, vents may be reduced to a minimum. 

Win Stack ' 

Every building in which plumbing is installed shall have at least one main stack, 
which shall run undiminished iasifce and as directly as possible from the building 
drain to fresh air above the roof (see figure 29). 

Vent Stack ^ • - _\ 

A vent stack is a vertical pipe which provides circulation of air through the drainage 
system. ^This piping should not receive' waste. 

Stack Vent * ' 

The stack vent is the extension of a soil or waste stack, bu^fcn the portion of the 
"pipe which is above the highest fixture run or branch inlet (see figure 29). 

Waste Stack ' 

A wasfe stack is the vertical pipe which carries waste from any fixture, except 
water closet or urinals (see figure 29). ? 
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BUILDING DRAIN 



v Figure 29. Identification of. Stacks 

SoiLStack - * 

A soli stack is the verticai,pipe which carries soil from water clpsets, urinals, 
and/or similar fixtures (see figure 29). 

Soil and Waste Stack 

A soU and waste stacks a vertical pipe which receives the discharge from soil 
and waste branches.. v 6 

Materials 

«acks and waste pipes may be made of cast iron, steel, brass, plastic, or copper. 
Soil stacks are usually made of cast-iron soil pipe, The principal objection to the use 
ofcopper^for soiLand^waste pipes is its high initial cost; otherwise, it has proven very 
satisfactory. . ~ 

* ' V • ' ✓ • ' • 

OPERATION AND CONSTRUCTION OF A VENT SYSTEM 
t . 
The layout and construction of the stack in a plumbing system requires as much , 
knowledge and skill; on the part of -the plumber as any job he may ^^''^Ff 6 . 
measurement is absolutely necessary to insure proper positioning of fittings in the 
stack for soil branches, waste branches, and vent pipes to the* various fixtures. The 
fittings and pipe must be assembled in perfect-alignment as most stacks are concealed 
•in walls where space is limited. . ' . ** - , 
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Although plumbing codes vary, they carefully regulate the size of piping for a 
particular type of vent. First, the size of the piping used for a soil 6r waste stack vent 
must be not less th|n the diameter of the soil or waste'stack piping. When a main vent 
is added to a stacK, it must have a diameter of at Jeast one-half the diameter of the stack 
it serves, but in no case can the main vent.be less than 1 1/4 inches ifKdiameter. 

There are several approved methods for ventilating a plumbing system. The one 
which is used will be determined by the design of the building, -the number of fixtures, 
and the manner in whiclvthey are grouped or located. On small single-story plumbing 
installations where the fixtures are grouped so that the fixture traps attach directly to 
the fittings in the stack, no additional vesting is necessary other than the stack vent. In 
buildings where the fixtures are located away from the stacks and drainage piping is 
necessary, or in multistory buildings where fixtures are installed in the upper floors, 
additional venting will be necessary to insure adequate ventilation of the system. 

'Main Vent 

The main vent is a vertical vent pipe 
which runs parallel to the soil or waste 
stack and serves as a terminal for the vent 
piping from the individual fixtures, as 
illustrated in figure 30. It is an integral 
part of the vent system and is constructed 
in conjunction with the main stack. The 
main vent connects full size at its base into 
the the soil or waste stack through the Y 
fitting. This connection is made below the 
lowest fixture branch. It extends full size 
through and above the roof, or to a point 
of connection with the stack vent above the 
highest fixture branch: The fitting for this 
connection is referred to as the main vent 
tee and is also shown in figure 30. Inmost 
installations, the main vent is located 
within a 'few feet of the main stack but it 
may be offset where special problems ' • 
exist. 

Unit Vent 

Fixtures which are mounte'd side by 
side or back to back, as shown in figure 31, 
are unit vented. A unit vent, sometimes 
called a dual vent, is a vent pipe installed 
to protect two fixture traps. 

Individual or Back Vent 



Figure" 32a and 32b illustrate the 
installation of a single fixture when a 
toain vent is used. * tfote the drainage 
through the waste pipe to the main stack. 
IWvent pipe above the trap is connected 
to the main vent. This^ method -of venting- 




Figure 30. Stack and Vent Installation 
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a fixture is referred to as an individual vent -J^je vent piping must rise vertically at 
ieast 6 inches above the fixture rim before cjianging direction lor connection to the 
main vent. The .fixture is said to be dry vented as there is no drainage flov^through the 
vent piping in the system, 
v 



MAIN VENT OVERFLOW LINE 
LAVATORY 





„ Figure 31V 'Pair of Fixtures 
J ' Unit Vented ^ 



Figure 32a. 'Single Fixture/ \ v 
Individually Vented . . 




WASTE ' 

Figure 32b. Individual Vent 



Circuit Vent . • 

"The circuit vent, illustrated in figure 33 is the venj; from a horizontal branch taken 
between the first two fixtures and connecting into the main vent. There should b6 no 
more than eight fixtures on one circuit vent. 
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Figure ,33. A Battery of Lavatories 
Circuit Vented 




Figure 34, 



WatecOdset Battery 
Loop Vented v \ 



• Loop Vent \ ► * 

' v * 

The loop vent is similar to the circuit vent in figure 34, except that it ties to the 

poti or waste stack vents. m 

Wet Vent . \ u ■ : - 

* , A^pret vent is. a vent which* receives 
the* discharge from waste other th|n 
water closets (figure 35) illustrates 
a shower trap which is *wet -vented m <&< 
J through tlie levator jr waste piRe. ' * \^ : 



Relief* Vent * , 

• A relief yent (see figiire 36) is- 
instilled to prevent excessive pressure . 
from developing in the d&inage system 
that may catfeesiphonage or back-pres-. > 
sure to nearby .fixtures. This pressure 
• is relieved at congested points where the 
flowed* to -cievelop slugs/^ausing 
overloads on the drairiage system because 
o^the lackbf prgpeKair circulations * * 




DRUM 
TRAP 



Figure 35. A Group jof Fixtures* 
\with a Wet Vent J. 



^ Where ,^ater flowing, in a horizontal pipe is offset to a vertical, there is a tendency 
for the water .to accflerifte and could sijfhon the fixtures installed close to the offset. 
A relief vent dissipates thia ne^ative, pressure by introducing air and prevents siphon- 
age >f the fixture traps in its path. Whenever the water in a trap is removed, the trap 
lopes .its seaL Trap seal lossjs usually caused by direct siphonage-, indirect siphon- 
age, evaporation or capillary action/ See figure 37. ^ ^ ; 
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Figure 36, battery of Fixtures with. Relief Vents 
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Figure 37. Ikdss of Water Seal 
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Capillary Attraction ' . . . . 

*~ t * 

The loss of the water sealin a trap due to capillary attraction is caused by spme 
foreign object lodged in- the 'trap which acts as a wick aad carries the water frpm the 
trap over the outlet side 'and down the drain. Some^ommon objects which may cause 
this trouble are lint, string, and hair. 

\ - ' " . -* K 
Direct Siphonage — < 



Direct siphonage occurs as.the result of a pressure lower than atmospheric presr 
sure on the discharge side of a trap. This condition allows the atmospheric pressure 
on &e fixture side at the trap to push the water 'fceal through the trap and down into the 
drainage line. Direct siphonage usually occurs when unyentilated traps are used. 

Indirect Siphonage _ i 

The loss of the water seal in a trap, sometimes referred to. as siphonage by 
momentum, is caused by the discharge of a large volume of water from a fixture which 
is installed one or more floor levels above the .affected fixtjure. .The discharge of the 
water terids to reduce the pressure on the discharge Side of the trap and thereby break- 
ing the seal. * » * 

/ ' • * \ ' 

Evaporation \ 

The loss ottfater from a trap by evaporation occurs when the fixture is not used _ 
for a considerable length of time. The rate of evaporation of the water depends upon 
the humidity and temperature of the atmosphere. A fcap located in a place where the 
temperature is Ugh and the^airis-dry will tend to lose its waters eal by evaporation * 
.more rapidly than orte in a, cool and damp room. . It is difficult zo stop the evaporation 
of ;water f rotrj a trajf yhSft it is^only used occasionally. -iHe installation of a deep seal 
trap fra parttaHolution since it V3b aTf-inch seal insteaH of th^ 2-inch sea^ which Ur^ 
foUnd irt the common seal trap, ' T 

; J . - ASSEMBLY AND ALIGNMENT OF BUILDING DRAINS 

'' ■ ■ ' " \ 

Vents and Stacks # " 7 

When" assembling the building drain and vents, the plumber must determine if that 
portion of the work can be fabricated and; then set in place, or if it -must be dope in _ 
glace. There should be sufficient room near the joint for yarning, plucking, and pouring 
if the joint is assembled in place. • ^ ^ 

When aligning vertical and horizontal piping, a carpenter 1 s level Should be used. 
On vertical piping, this assures that the huhs will be encased within the wall*. 
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» * » 

» The stack must be carried full- size - 
or larger through the roof to form a vent 
* ' terminal. The* stack must extend at 
least 6 inches above the roof Vv To make 
openings watertight, a rpof fk&hing 
musfbe used. This is shown in figure 
38. All pipifig, horizontal or vertical, 
must be supported when necessary. 
ITiis is done with hanging straps, pipe 
hangers, and clamps. 

joining Cajst -Iron Soil Pipe " 

J The types of joints that are made- with 
. cast-iron soil pipe are, bell-and -spigot 
using lead and oa&im or using ^compres- 
sion gasket, and no -hub pipe which is connected using a rubber seal and a stainless 
steel clamp. , " - 1 . \ 




Figure 38. Roof Vent Flashing 



^ Rather thair working with molten materials as with the poured calked joint, you may 
be required to use a'flamelesS method of joining soil pipe. Some of these methods are 
cold calking, compression joint, and the no-hub connection. 

f " * <« 

i **> 

COLD-CALKED JOINTS. When molten lead connpt be. used, such as under water * 
or where the use of an ppen flame is dangerous, joints in cast-iron soil pipe may be 
made by cold-calking with lead wooLor shredded lead. • Roll the material into ^everal . 
strands, approximately _ i/2 inch in-diameter ah&l-and 2 feet longhand -thj^n fofcce ife=* 
into the bell of the joint knd talk in placjeJ 



COMPRESSION JOINT. The compression joint ! uses hub -and -spigot pipe as does 
the lead -and -oakum joint. The major differences are the one-piece rubber gasket 
.and- the spigot end of the pipe and fitting which is always plain, or without a bead. When 
the spigot end gf the pipe or fitting is lubricated and pushed or drawn into t}ie 'gasket hub, 
the joint is sealed fry displacement and compression 'of the rubber gasket. The resultant 
joint is Ieakproof, rootproof, and pressureproof. It absorbs vibrations and can be 
deflected up to^five degrees without leakage o* failure (see figure 3S). f s 

NO-HUB JOINT. The no-hub joint for cast-iron soil pipe supplements the lead- 
and^akum and compression-type .bell-and -spigot joints by^prdviding aijother and 
njore cotapact arrangement. This system uses a one-piece neogreftg' gasket and a 
jrtidnless ste'eJL shield and retaining clamps. The advantages of this system are that it 
yerinit^ joints to be made againsLa ceiling or in any limited -access area, and it is 
constructed using 2 and 3 inch siz&s'that will fit into 2 by 4 partitioned walls. Other 
acfyantages of this type of system are that installation is fast tyd efficient and few todls 
are required. v • / *" 

. ' . . \ y 

FABRICATING NO -HUB. When measuring no -hpb- pipft - m fesure the full length 
of the pipe (end to end). Spacers inside of the neoprene gasket where fhe fittings or 
pipe erids meet, measure 3/32 of an inch;, therefore, when fabricating a system, sub- j 
tract'3/32 of an inch for each connection. Tightening the stainless steel retaining J 
clamps is accomplished with a torque wrencrtu The flesired degree bf tightness is not 
less than 48^or more than 60 inch-poynds of tdfque. Extra hangerssare required for 
no -hub systems, ses figur? 39. ^ » ^ . 
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SUMMARY j 

In planning the layout of the main soil stack, the location and the type of soil fittings 
necessary for the -waste and vent piping must be determined. Accurate measurement for 
cutting soil pipe to assemble the fittings, in proper relation to the fixture locations, is 
necessary. A trial assembly of the stack should be made before the joints are poured. 
Porllpns of the stack whichmust be. fabricated before they are installed, due to the lack 
of wording spa&, should be noted. A final check for accuracy in^^l measurements 
should be made. The vent stack may be constructed and continued fhreugh the roof, 
providing the roof framing of the structure is in place. Brace the stacSyhere it passes 
through each floor level and at points where the connection of waste pipes might cause 
undue stress on the stack. 



QUESTIONS 

1. What is the purpose for a venting system ? 
2-. How is the size of stack determined ? 
. 3. What is a soil stack? 

4. What is a waste stack? 

5. What is a vent stack? 

6. What is a main vent ? . 

7. How is a trap seal lost? 

8. What is a wet verify 

9. What is a circuit vent? 
10. What is a unit vent? 
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* . FLOOR DRAINS AND ROOF DRAINS 

OBJECTIVE 

The objective of this study guide is to familiarize you with waste rough -in for roof, 
floor, and shower- drains. 

INTRODUCTION j 

Floor and shower drains are used to convey contaminated watpr to the sanitary 
sewer, while the roof or area drains convey water to the storm sewer, A drain which 
functions improperly may caus& a serious problem by causing water damage to the 
contents of a building. Floor drains are used extensively in Air Force buildings and / 
you, as an Air Force plumber, should know the proper methods of installing these drains 
so they will function properly. - - 

PURPOSE AND TYPES OF DRAINS 



Floor Drains 

Floor drains are usually installed for one of two reasons: first, they may be * 
' installed in the floor of a work area which requires that the floor be washed down 
regularly for cleanliness. An example of this would be the kitchen or dishwashing 
areas in a dining hall. Second, it may be necessary to install a floor d s rain as a 
precaution against flooring in certain areas. A floor drainjshould be located near .the. 
urinals in a latrine. Urinals often overflow due to soil pipe stoppage or a malfunction 
in a flushometer. - - *- ' 

, When floor drains are used iff industrial areas such as jiangars, aircraft wash- 
downs and vehicle washrack areas, drains will be equipped to separate any oil, gas, or 
lubricants/ It is unlawful for anyone to discharge any oil, gas, or lubricants in a 
public sewer system. ' 

Purpose of Roof Drains 

The primary purpose of installing drains on roofs is to remove i*ain or melting 
snow as quickly as possible. This is more important on flat roofs than roofs built with 
pitch. If a roof drain becomes clogged, it would be possible for the roof to overload 
with water and collapse, causing damage not only to the building and its contents but a 
loss of human life. 



Interior Hoof Drains 

Interior roof drains^have the pipe 
within the building .(seeTigure 40). .The 
pipelinei, like all other. systems, must 
be gas-, air-, and watertight, - The 
pipes must be supported at proper 
| interols. 

A swing joint or an expansion 
joint must be used at the roof terminal' 
of the drain in case of pipe shifting, J 
pipe contraction or expansion, and 
allowing for settling of the building. 
(See figure 41.) In addition, a base 
should be constructed to support the 
paain vertical pipe. 
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Figure ,40. Interior Ro6f Di*ain 
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Figure 41. Expansion Joint and Expansion Loop 



Exterior Roof Drain 

In the exterior roof drain, the pipe 
is exposed and secured to the outside 
wall (see figure 42). These drains can 
be designed with * roof drain or u hang- 
ing gutter. • The downspout must be 
watertight* and can go to a splash plate 
or a- storm sewer. 

Roof Drain Strainers 

There are three basic typejs of 
roof drain strainers: flat surface, 
mushroom, and sloped. Flat strainers 



COMCK OK SNCCT IKON 
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Figure 42. Base* Fitting Assembly 
for Outside Roof Leaders 



are necessary on- a roof that is utilized as a sun deck, parking lot or roof garden. 
,(Seefigfire43.) * ^ . ; * ^ 

' .Mushroom striiners provide a large elevated area for flat roofs wheresleaves and 
other debris may accumulate, (See figure 44.) 
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Figure 43.* 'Flat Strainer 

Sloped strainers and corner 
strainers are necessary when the drain 
is.tacated in'a patched roof or where 
the* drain is placed at the cornfer of the 
roof. ($ee figure 45.) ^ ^ 

Size of Roof Drain 

The size of the roof drain isl based 
on the amountof rainfall or snow, and 
the size of the area to be drained. The 
open area of the strainer should be 
1 1/2 to 2 times 'the area of the pipe to 
which it is connected. 

Roof Flashing 
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Figure 44 . Mushr oom Strainer 
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Figure 45. Sloped Drain 



Roof flashing is installed between p 
the rod drain strainer and piping. It niaKes a seal at the opening tiirough > the root 
Mother reason is to gather any raristure that might accumulate between the ceiling ^ 
and the roof. (See figure 4*6.) «• ; - 
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Figure 46. A Roof Drain 
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Area Drains 



s 



Figure 47. Area Drain Strainer 
with Sandtrap 



\ 



' I are ^Stf^ 0 are u somewhat ^ ^or drains except they are located outside and- 
are used to dram such areas as platforms, basement entryways, driveways etc Thev 

ISe SgrlvT " SaWdt t0 PreV6nt Sand ^ - W system^ 

Types of Traps in Drain Systems . . y 

** » 

!S°°«i rainS USed * ith sanitary sewers are considered to be plumbing fixtures 
and like fixtures, must have a trap. The P-trap is the most common^, fused for' ■ 

? wi«i deep seal P -traps as shown in figure 49. The common seal ffl- 
fj 8 *? "Si 0 * 2 inches while dee P seal h as a 4-inch water seal The ^common s2l 
Si 1 T^X W 5 U " the de6p Seal tea P is used f* situations ; h e«the^p n 
SH? ifJf nted - deep seal trap (not often used) W also be in floor draTnl If 
' f taaffi ^M«, r ^i StanC 1 e t0 ^Pho^e,. due to the larger volume of water it contains 
it ts also ideal if there is a possibility of trap seal loss Sue to enaporation COni£UnS '- 

Eigure 50 illustrates a P-trap type of floor drain assembly which has acleanout 1 
plug concealed under the strainer plate? This type of trap is used in concrete floors 
when it is impossible to make other provisions for cleaning, the waste line and" trap. 

Another type of floor drain is the sump or cesspool type shown in .figure 51. This 
drain is designed with a bell trap instead of a P-trap. Notice that the bell is attached ' 
to the strainer plate. The position of the bell, over the outlet pipe forms the trap. The 
sump catches a large percentage of the silt and dirt that. drains into it with the water. 
The strainer plate with the bell can be removed to clean the sump and trap.' 
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INLET CONCRETE FLOOR 




Figure 48, W P-Trap with a Figure 49. A P-Trap with a Deep Seal }' 

'* Common Seal - „ • 




Figure 50. A Drain with a Gieariout Plug . Figure 51. A Sump Type Floor Drain " 
METHODS OF INSTALLING FLOOR AffD RQQFl^UNS 



Floor, sho'wer,and roof drains- have their owrtpa^ficular method of installation. 
There are certain methods that must be followed for these units to function properly. 

Floor Drains *y ; . ^ 

,The Smallest diameter of pipe used for waste lines -which serve floor drains is . 
2 inches; Thewas^e pipe should be installed with a fall of 1/4 inch to the foot. Waste 
pipes, with a diameter of 3 inches or larger, may have a fall of only 1/8 inch to the 
foot. All traps and pipes which are to be embedded in soil of concrete shoujld be con- 
structed from cast-iron pip* and fittings. • All t^S^d-splgot joints should be v 
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**aded and tfaA threaded joints must be tightened to make a watertight and gastight seal. 
When a concrete floor is to be installed, the rough-in pipes and thetraps must be 
firmly- secured and anchored in place to prevent shifting or movement as the concrete 
,i$ poured. - . ■ ' ' " 

All floors must have a slope to direct water into th& drain if a floor drain is to be 
installed. The blueprints for the job should be studied very carefully to determine the 
proper level for installing the drain opening. Jt must be flush with the low point in the 
slope when the "floor is poured. - 



Whenever a floor drain is to be 
installed in the upper floor of a multi- 
story building, the floor must be i 
absolutely waterproof to prevent damage 
to the ceiUrigs' lathe lower rooms. This 
can fre insured by installing a lead or \ 
copper pan beneath the. concrete to direct 
any seepage through the iloor into the ] 
drain) Figure 52 shows a typical instal- 
lation of this type.- Sometimes it is 
permissible for the. lead pan to extend on 
3 or 4 feet from the drain, rather than 
cover the entire floor, ? as is required in 
shower rooms, The specification sheet 
for the job, should indicate the size of the 1 
pan required* - / 



Roof Drains 



When installing roof drains, £are 
niust be taken to position them at/ the — 
lowest roof level s^ that water Wilt 
readily drain into them. Cut out trie 
opening for the drain and construct any 
brackets or hangers which are/ necessary 
to hold the drain in a rigid position.. 
(See figure 53.) / 

/ 




Figure 52; Floor and Showed Drain 



* In case the drain iaJtofefi embedded' 
in a^concrete roof, it will be necessary 
to install the drain before the concrete ' 
is poured. All joints in the line, as 
well as in the scuppers Should be soldered during .the installation. Bituminous com- 
pound should^ be used wheqev^r necessary Jto insure that the job is waterproof. 



Figure 53. Bracket or Hanger 



Gutter and gutter outlets should be properly designed to carry off the water, When 
the outlets are inadequate, the -feater will either back up behind the flashing and leak 
into the building or spillover the sides of the gutter ^and cause stiining of the exterio; 
walls. The guttear should have the proper pitch to-run off the water and should be ^ 
designed with a minimum depth. Deep and flat gutters may fill with snow atld ice and 
the thrust of the freezing water may cause breaks and leaks, 
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Leaders or downspouts can be rectangular or round tubing. Round is better-because 
it 'pffers less resistance to flow because of friction loss. Rectangular leaders need to ? 
.be larger than round leaders. ^ ^ - 

^ When interior drains are used, some provisipn should be .made for an overflow. 

7 B an overflow is not provided, aj\y>qutlet stoppage will cause an overflow of water 

' into the building. - 

MAINTENANCE OF FLOOR AKD ROOF DRAINS - 

9 ^ * Floomnd roof drains must be maintained to function properly. The location and 

contents running through these, drains will hav$ a determining factor on the type mainte- 
nance requirecl * j 

\ * " " * r ' 

- * Floor Drains \ m 

£ ' The maintenance of floor* driins will mainly consist pf cleaning the strainer an<f 

F - trap of floor sweepings and^other foreign objects which are carelessly swept and* washed; 

3 into the drains. The only prevention, for this is to keep the area being served by the 

£ * floor drain clean, and above all, do not sweep.debris into the -drains, .Flopr drains 

$ which are seldom used will lose their trap seal through evaporation. T^his will result 

Jn foul odors entering the building through this drain. The best prevention for this is 
to use the drains riiore regularly. If this is not practical, the traps win have to be , 
refilled with water-at regular intervals to overcome this condition. / * 

Roof Drains 

oi? * * * - 

Maintenance of roof drains will consist .of keeping the, gutters free pf leaves; . twigs, 
and other debris. Special attention should be given to the strainer since these same 
leaves*and twigs seem to wash to this point of the system; When this happens, the 
roof drain will eventually become completely clogged arid inoperative. In cold climates, 
roof drains will often become clogged with ice and snow. When this occurs, a blow- 
torch can be used to melt the ice and snow but all safety^precautions must be observed, 
since there is always the possibility of seriously burning yourself or causing the build- 
ing to catch fire. " 

SUMMARY 

* 

Floor drains are installed for convenience in cleining*an area or for.protedtioh 
against flooding. t A common seal P T trap is used when the trap can be vented and a 
deep seal P -trap' is used when the trap cannot be vented or is seldom used. Cast-iron 
pipe and fittings are used when installing drainage pipe* under concrete floors. Vitri- 
fied clay pipe may be used to drain areas outside the building. The smallest diameter 
of pipe which may be used for a floor drain is 2 inches. A fall of 1/4 inch to the foot 
run is desirable. When the type diameter is larger than 3 inches, the fall may be 
reduced to 1/8 incK per foot but this should be avoided in drains which must carry a 
high, dirt or silt content in the liquids. 

Roof drains are used to drain water from roofs caused by rain or melting snow, 
ice and hail. These drains are constructed at the lowest portion of the roof so that 
water may dralin into them. The drain pipes ^or roof drains may be installed in 
partitions or exterior walls. Roof drains should be well sealed to prevent water 
seeping into the building. 
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QUESTIONS . ■ - - • 

I. What is. the purpose of a floor drain ? , 

What size waste pipe is used to rojigh-iri a floor drain? ' 

3. What is the purpose of the lead pan which is used on some floor drain installations ? 

4. What* W the* difference urthe design V a comirfom Seal P-trap'and i deep seal 
P-trap? x ' *. t , 

5. Why must the slope of the floor be considered jrtjkn installing a floor drain? 

6. Why is a deep seal P^trap used in floor drains which receive only occasional use ? 
ll 'What kind of pipe should be used when installing a drain beneath concrete ? 

8. What is.ttoe purpose of a roof drain ? 

9. What methods are used to drain roofs? \ 

10. When njust a floor drain fitting with a seepage flange be used ? 



REFERENCES 

i; AFM 85-20, Plumbing 

2. National Plumbing Code 
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WASTE ROUGH -IN FOR LAVATORIES 

OBJECTIVE 

The objective of this study guide is to assist you in identifying the methods of 
installing waste lines for lavatories. 

INTRODUCTION * * * 

- 'When installing small plumbing jobs, you may not have blueprints available, or the 
blueprints may not show the routing of the piping for the drainage system. If this 
occurs, the plumber needs to develop a working drawing. To design the waste line- for 
a lavatory system requires good planning to ensure proper operation^ 

LAVATORY DRAINAGE SYSTEMS 

Lavatories are .used as depositories for much objectionable waste matter, there- 
fore, the drain may become clogged frequently. The minimum diameter of pipe which ' 
may be used as a waste for this fixture is 1 1/4 inches, but it has been found that 
1 1/2 to 2 inches works mo"re satisfactorily. - 

The locatioB^of waste pipe us^d for lavatories must be determined before the stack 
is installed, ^is will' ensure the proper relation of waste inlet fittings in the stack to 
the proposed location of the lavatories. Some of the more common types of drainage 
systems for lavatories will b*& discussed in this study guide. ^ 

In most one-story plumbing installations, the lavatory will drain through a waste 
pipe into the soil or waste stack. In installations where the lavatory waste trap is to 
connect directly into the stack with a short nipple, no additional vent is necessary. 

In multistory buildings, where lavatories are located on each floor, they should 
not be drained through a single stack unless each lavatory is individually vented. 

NOTE: Vents for lavatories will be discussed in the nertt stydy guide. If the 
drains for the lavaEbries were connected to the same stack, without 
the proper veiling, the velocity of the drainage flow from the upper 
lavatory could siphon the trap of the lower lavatory allowing sewer 
gas^to enter the building. Also, a stoppage below the lower lavatory 
would cause an overflow at the lower trap from the drainage of the 
lavatory above (see figure 54). 
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Figure 54. Nonacceptable Drain 

Lavatories may be installed in 
batteries, side-by-side, back-to-back, 
or individually. , 

Change in direction of the waste line 

should be made in the same manner as 
. a change of direction in the soil pipe. 

It is unwise to use . fittings of short 
* radius On horizontal, or vertical to 

horizontal lines. These must be made 

with long sweep fittings. Fittings such 

as a "Y" and 45-degree drainage ell are 

used to accomplish a turn of this kind. 

When a drainage system requires threaded piping, recessed/drainage fittings are 
used # A drainagerfitting is recessed to allow the inside of the pipe ajhltingto butt 
together tc > X? a smooth inner surface at the jo'inf (see figure 55) These ^ 
also tapped so that the turn is slightly less than 90 degrees to allow the pipe to have a 
pitch of 1/4 inch to the foot. . 

When roughing-in a lavatory drain, you should refer to the working drawing as you 
-ihake the installation. The materials that can be used are copper, brass, plastic, 
galvanized, cast-iron pipe and fittings of any other materials authorized by codes. 

The rough-in height for lavatories will vary because of the different shapes that 
the manufacturers produce, therefore, it is necessary to refer to the manufacturer's 
rough-in specifications for the drain opening height. 



Figure 55. A Recessed Drainage Fitting 
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A large amount of failure in-the waste pipe system can be attributed to the 
unwarranted use of fittings. There are many plumbers who build an installation piece- 
meal and do not hesitate to use an extra fitting to help them out of difficulty. Stoppage 
of the waste lines under these circumstances are common and it is always a reflection 
on the plumber who installed the system. Fittings are intended to make changes in 
direction, turns and offsets but their use must be planned carefully so that the waste 
can flow freely. Sanitary tees are most commonly used in 'stacks, to allow the takeoff 
of soil and waste branches, because they Qffer little resistance to flow. 

\ 

SUMMARY 

• Lavatories usually drain through a waste pipe into a soil er waste stack. Changes 
in direction should be made with long sweep fittings. Short turns and the use of 
improper fittings could cause stoppage in the line, therefore drainage fittings should 
be used. The rough-in height for lavatory drains wilt vary. Because of this fact, 
refer to ttie manufacturer's rough-in specifications to be sure the rough-in height is 
correct. 

1. What is the minimum size drain for a lavatory ? 

2. When is a vent not required for a lavatory? 

3. What is the purpose of using long sweep fittings for lavatory drains ? 
4^ What type of materials can be used'on lavatory drains? 

5 # What causes a variation in rough-in height? 

6. Where £oe* a lavatory drain to ? 

7. What is the degree of pitch on a threaded drainage fitting.?. 

8. Other than specifications; what controls the selection of materials that can be 3 
used for a lavatory 'drain ? 

9. Wfiat could r cause a loss of trap seal? 
10, How may lavatory fixtures be installed? 
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INSTALLATION OF BACK VENTS 

OBJECTIVE 

The objective of this study guide is to assist you in identifying the construction 
features and application of vent systems for lavatories. - 

INTRODUCTION 

The size of vents and the method of installation are important to assure proper 
operation of the drainage system of the lavatory. The diameter of vent piping, as 
well as the length, depends on thq number of fixtures and the types of fixtures served. 

LAVATORY VENTING 

When a single lavatory is installed in a remote section of a building an individual 
vent may be constructed to accommodate that lavatory. The lavatory trap is connected 
directly to the vertical waste and vent as shown in figure 56. The vertical waste pipe 
may discharge directly into the building drain or a soil or wastepipe or it may change 
direction below the floor and run horizontally to discharge into the building drain. 



vent . 
single lavatory 




Figure 56. Lavatory, Individual VSnt \ 
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WASTE PIPE 



WALL 



LAVATORY 
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Figure 57. Pair of Lavatories, Unit 
Vented 



Unit Vent v 1 

Two lavatories may be installed, either side-by-side or back-to-back, as shown 
in figure 57. Thtetype of installation is called a unit or dual vent if one vent pipe 
serves the two traps. ^ 
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Whenever a lavatory is located fl*-*n VENT stack 

near the stack, as in most small single 
story resfdences, the lavatory may be 
backvented as shown in figure..58. 

In multistory buildings, where 
lavatories are located on each floor and 
drained through a**ingle stack, it is 
necessary to use the main vent to 
individually vent each lavatory as shown 
in figure 59. 

Figure 60 illustrates a wet vent 
system of venting and draining a lavatory. 
Notice that the velocity of the drainage 
flow from the sink of the upper 
floor has siphoned the trap at the lower 
lavatory. Note, also, that a stoppage 
below the lower lavatory would cause an overflow at the lower trap from the drainage 
of the sink above. Wet venting is not acceptable for lavatories and should be 
avoided at all times (see figure 60). 



overflow LINE 




LAVATORY 
CONNECTION 



Figure 58.' Lavatory Back Vent 




Figure 59. Lavatory Individually Vented 
(Dry venting method) 




Figure 60. Nonacceptable Vent and Drain 
(Wet venting method) 



There are times when drainage and vent systems are constructed of pipe requiring 
threaded joints. Threaded fittings are usually of two general types, recessed fittings 
(Durham System), and pressure fittings. 
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RECESSED FITTING 



PRESSURE FITTING 



Figure 61 A. Recessed Fitting 



Figure 61B. Pressure Fitting 



RECESSED FITTINGS. When the threads are tapped into the fittings they are 
tapped deep into the shoulder of the fitting. The reason for recessing the threads is to 
bring the walls of the pipe and fittings flush with each other to avoid the projecting pipe 
shoulder, which could form a place for accumulation of string, lint and other foreign 

'objects in the waste line that could result in line stoppage. Recessed fittings should be 
used on all drainage lines where threaded joints are used. A second feature of drainage 
fittings, which is not found in other types of fittings, is that all 90-degree drainage 
fittings are tapped to incline the branch pipe 1/4 inch per foot, figure 61A. This permits 

\he drainage water to flow by gravity. 

PRESSURE FITTINGS. The pressure fitting is a standard fitting used on water 
piping.. These dtffer from drainage fittings and the distinction should be carefully noted. 
Pressure fittings can be used in a dry vent portion of the system but cannot be used 
in the drainage system, see figure 61B. 

. IDENTIFYING, MEASURING, CUTTING, AND -REAMING PROCEDURE 

The pipe used to construct waste and vent lines for a lavatory is cast-iron, plastic, 
galvanized* steel, or copper ; 

Measuring Steel Pipe 

There are several different methods of measuring steel pipe. Among these are 
end-to-end measurements, end -to-center measurements and center -to-center measure- 
ments as indicated in figure 62. End-to^end measurement is measuring from one end 
of pipe to the other end including the threads. End -to -center measurements are used 
when a pipe has a fitting screwed on one end only. Center -to -center measurement is 
from the center Of the outlet on one end, along the pipe to the center of the outlet on 
the other end. You must always remember the length of the thread on the pipe and the 
center measurement of the fittings to be used must be considered when determining the 
length to cut a pipe. 
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Figure 62. Determining Pipe Measurements 
Cutting Steel Pipe by Hand 

After the pipe has been measured 
and marked it should be inserted into a 
pipe vise where it is held for the cutting 
operation. Figure 63 shows a piece of 
pipe in a Yise ready to be cut with a pipe 
cutter. To cut pipfe with a pipe cutter, 
open the jaws of the cutter by turning the 
handle counterclockwise. Then place 
the pipe cutter around the pipe at the 
mark where the cut is to be made. One 
revolution must be made around the pipe * 
to make a complete cutting mark before 
turning/the handle clockwise again to cut 
the pijie, if not the cutter will make spiral 
marks-around the pipe instead of marking 
ojjp complete circle. Figure 64 shows a 
Bipe- cutter ready to make*the. first turn 
on the pipe to be cut. 



PIPE 



Figure 63. Pipe Vise 
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Figure 64. Cutting a B 
a Pipe Cutter 
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After at least one complete turn has been made, the handle of the pipe cutter can 
be turned one -fourth' turn to take another M bite ff on the pipe. These steps can be repeated 
until the pipe has been cut off. Figure 65 shows a cutaway of a piece of pipe and the 
result when using a pipe cutter. M A M shows how the cutter causes a burr to form within 
the pipe, and M B" shows a cross section of the burr after the pipe has been cut off. This 
burr must be removed before the pipe is installed, since it hinders the flew of liquids 
and gases in a pipe. 

PIPE VISE 
PIPE 
REAMER 





Figure 65. The Result of Cutting 
Pipe with a Pipe Cutter 



Figure 66. Pipe Reamer 



Even with the flush surface obtained with drainage fittings, more trouble is 
experienced from the lodgement of solid matter than with soil-pipe fittings. For this 
reason, special care should be taken in cutting the steel pipe to remove all burrs by 
reaming. The buigjte removed from the end of the pipe with a pipe reamer as shown 
in figure 66. 'i ( hisoDeration is accomplished by inserting the pipe reamer into the pipe 
while the pipe is still clamped in the vise. The handle on the reamer is»rotated clock- 
wise in short even strokes until the burr on the inside of pipe has been completely 
removed. Caution should be taken not to overream the pipe. Ream the pipe before 
threading the pipe . v 
*$ 

PIPE-THREADING PROCEDURES , 

After a piece of pipe has Been properly cut and^amed, it can be threaded by hand 
or with power tools. 

Threading Steel Pipe by Hand • 

A stock and die set of the nonadjustable ratchet type may be used to cut threads on 
pipe by hand. The nonadjustable ratchet dies, shown in figure 67, can be used to cut 
threads oapipe from 1/8 inch to 2 inches in diameter by changing to the correct size 
diehead. ' 
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Figure 67. Nonadjustable Pipe Dies and Stock 



Before threading a pipe, inspect the dies to see that they are sharp and free from 
nicks and wear. Next, insert the pipe into the vise, place the round guide end of the 
pipe die stock on the pipe as shown in figure 68, and push the pipe dies against' the 

ipe with the heel of the hand. Exert considerable pressure with the heel of the hand 
against the pipe. Caution, groves must be worn during threading procedures to prevent " 
injury to your hands. Exert considerable pressure with the heel of the hand against 
the pipe die stock and take three or four short clockwise strokes, with the handle of the 
die stock, to start the thread-cutting operation. After the dies have started, continue 
with clockwise strokes on the handle, as shown in figure 69, with an even and steady 
pressure until approximately two threads project beyond the die segments. 



pipe vise 




pipe vise 



STOCK AND DIE SET 




Figure 68. Placing Die Stock oh Pipe 



STOCK AND DIE SET 



Figure 69. Threading Pipe with 
a Ratchet Die ■ 
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NOTE: To cut clean threads for watertight and airtight joints, the pipe 
threading dies must be oiled after each two or three strokes with a good grade 
of lard or sulphur pipe thread cutting oil. The oil prevents overheating and 
chipping of the dies and marring of the threads. 

When the proper number of threads^re cut on the pipe, reverse the ratchet on the 
die stock for counterclockwise operation and make several short motions backward and 
forward with the handles of the stock to loosen the burrs which are inside the dies. Con- 
tinue to turn the handle of the stock counterclockwise until the dies are free of the 
tftreads. 

CAUTION: Many plumbers have a habit of spinning the pipe die stock rapidly ^ 
to speed the removal of the dies from the pipe. While this may not be 
injurious to the pipe thread, extreme care must be exercised when spinning 
the stock' to prevent it from striking the legs of the vise or causing an injurjr 
to the plumber. 

Cutting and Threading Pipe with Power Equipment 

Power tools are also available but will normally bfe used only when large piping 
' systems need to be fabricated. A more detailed discussion on the use of power tools 
will be given in a later lesson— "Steel Pipe Assembly. " 

Threading Chromium-Plated Pipe , • 

To prevent scratching -or marring chromium-plated* pipe during threading 
procedures, special care must be taken .tqjprevent marring pipe with tooth marks from 
holding tools, such as vises or chucks. Figure 70 shows two types of clamps which may 
be used to prevent marring. - % , ~ 




Figure 70. Clamps Used to Hold Brass or Copper 
Pip$ in a Vise or Chuck 



THREADED FITTINGS USED IN LAVATORY DRAINAGE SYSTEMS 

When fabricating a loop or circtiit with threaded pipe and 'fittings, the final connec- 
tion cannot be made with a regular threaded fitting. Pipe unions are designed for a 
connection of this type but plumbing codes -will not permit a union to be used in concealed 
drain or vent piping. . 
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A special sleeve coupling known as 
a "Tucker" fitting, illustrated in figure 
71, is recommended to make the final 
connection in a loop of pipe. This special 
fitting is designed with a female thread on 
one end, for screwing on threaded pipe, 
and a bell on the other end for slipping ' 
over the other pipe so a leaded Joint can 
be made; The bell is extra deep to allow 
the pipe to drop down far enough so the 
other end of the pipe can be screwed into 
a fitting. 

All horizontal vent pipes should be 
installed with a fall of 1/4 inch to the foot 
so that moisture can drain by gravity flow 
into the stack or waste line. Screw-type 
drainage fittings should be used, rather 
than regular fittings, because these fittings 
are recessed, as illustrated in figure 72, 
and are tapped with a pitch of 1/4 inch to 
the foot. 
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.Figure 71. Tucker Connection 




Figure 72. A Recessed Fitting % 

ASSEMBLING: PJIOCEDURES FOR LAVATORY DRAINS* AND VENTS 

When roughing, in a lavatory, you should refer to the working drawing as you make 
tiie installation. The individual fixture vent pipe can be installed with galvanized, 
copper, *or plastic pipe and fittings. Drainage-type fittings, which have a sweeping , 
effect, should be used, rather than regular fittings. A drainage-type fitting will offer 
less resistance to the flow of .liquid or movement of air at points where the direction 
of the pipe changes. # 

There are several reasons for using pipe joint compounds. They may be used as a 
lubricant, a sealing agent, a corrosive protective agent, or as an antiseize compound* 
The antiseize compound is used in case the joints must later be disassembled. Before 
making a threaded pipe joint, the male threads should be coated with a pip6 joint compound. 
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Figure 73 illustrates the application of pips compound to a pipe. Pipe dope is not 
intended to make up for pjoor threads or workmanship. 
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Figure 73. Applying Pipe Compound to a Pipe 

Making up Joints 
» 

A precaution to observe when making pipe joints^is the" crossing' of threads. Use 
the proper pipe wrench to screw fittings on the pipe until the desired tightness is. 
obtained/ Caution should be used not to overtighten fittings. 

SUMMARY* 

, Lavatories usually drain through a waste line into the soil jvaste stack and are 
vented into the vent stack. Lavatory waste and vent pipe's must have a fall of 1/4-inch^ 
per foot All trap connections which exteiyl through a wall must be of sufficient length 
for connecting the trap after the finished wall is ijjgtalled. A backing board for hanging 
the lavatory j3hould be installed between the studs at the time the rough-in pipes are 
installed, • j 

„ •Cutting, reaming, and threading pipe are common Operations performed daily by r i 
plumbers. These operations may be accomplished either by hand or with power tools.' 

w 

Pip^may be cut either by the use of a standard pipe cutter or a hapksaw. Cutting 
pipe with a pipe cutter is the preferred method. Cutting with a pipe cutter will cause 
burr to form on the inside of the pipe. This burr -must bij. removed, , since it hinders the 
flow of liquids and causes stoppages. The time to remove ifrTS immediately softer the ' 
pip&is cut. A pipe re^ner is used to remove the burr. 

After the pipe is reamed, it may be threaded by the use of various types of threaders. 
Threading, may be accomplished with either hand tools or power tools. Plenty of cutting 
oil should be used during the threading operation to keep the die segments cool and pre- 
. vent them from chipping. 

* * 

QUESTION^ ■ 

1. Where would a "Tucker" fitting'be used in a circuit vent or back vent? 
< 2. >^iat fall is given vent or waste lines when they are installed? ' ' ' 

3. What two- methods may be used to cut pipe ? Which is pref&rred ? 

4. Why is it necessary to ream pipe before it is threaded? s 
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5. How is pipe reamed? • 

6, What equipment is used to cut threads on pipe? 

Jt. Why is cutting oil used during a thread-cutting operation? 

8. How do^you know-when the proper thread length has been reached? 

9. Why is a lead sleeve used to hold irass, copper, or chromium pipe in a vise? 
How. tight should' a fitting be screwed on a thread? 

RE FERENCES , , \ 

1. AFM 85-20, Plumbing 

'2. TO 40P-1-121, Plumbing^nd Pipefitting 



51 



204 



SG 3ABR55235-H-6 

ROUGH-IN FOR URINAL DRAINS 

OBJECTIVE 

The objective of this, study guide is to assist you in identifying methods, proce- 
dures, and materials used in constructing waste Unes and vents for urinals. 

INTRODUCTION . • 

The Air Force plumber will probably have more service caUs to remove stoppages 
from urinal SQil piping than on any other single fixture. .These stoppages are caused 
■ bv cigarette butts, chewing gum and other trash which is thrown into the urinals by 
thouimtless users . Proper installation of -the urinal and its vent will greatly decrease 
the danger of stoppages. This subject will be covered under the following main topics: 

URINAL VENTING AND DRAINAGE METHODS 

The installation of vents and waste pipes for urinals is similar to that for other 
fixtures. Be sure to procure a blueprint or working drawingf or locating the urinal and the 
rough-in measurements for the urinal to be installed. Remember that some urinals 
are designed with built-in traps while others are not. 

The waste and vent Unes for urinals are very similar in design and construction 
as those for lavatories. The type of urinal to be instaUed wiU determinejthe design 
of the waste, and vent systems. There are four basic types-of urinals. They are the 
trough, "the staU, the wali hung, and the pedestal.. 

Urinals wiU have either a washdown or siphon-jet flushing action. The washdown 
type wiU usually have an external trap whUe the siphon-jet has an integral Ixap built 
into the fixture.- Figure 74, page 56, sftows a cross section of both types of urinals. 
In the washdown type, the bowl does not carry a body of .water to dilute the urine which 
remains in the bowl unless it is flushed after each use. Urine that is not always 
washedout of the bowl gives off an offensive odor. T^° ndm ^ ^IT^^ ^l. 
sipfcon-jet type urinal. A large body of water in the bowTimmediately dilutes the urine 

as It enters the bowl. 
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WASHOOWN FLUSHING 




SIPiHON-JET FLUSHING 
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SIPHON.JET TYPE 



Figure 74. types of Wall Hung Urinals 

Two-inch soil pipe and drainage tee is tKe minimum size permitted-for draining 
an individual urinal. Due to the high acid content of urine, the drain system should 
be fabricated from either copper, plastic or cast-iron pipe and fittings. Galvanized 
steel, cast iron, copper or rigid plastic pipe and fittings may be used to construct the 
urinal vent system. + 

The rough-in plumbing for a battery of wall hung urinals, which have a washdown 
flushing action, should be installed as shown in figure 75. Each trap is individually 
vented into a circuit vent. The circuit vent in turn is vented either through the roof 
or to a main vent. 

The rough-in plumbing for a battery of urinals which have a siphoh-jet flushing 
action should be installed so that the urinals will be dual vented as shown in figure 76. 
The short run of horizontal soil pipe from the fitting on the vertical waste pipe to the 
fixture trap will enable the siphon-jet flushing action of the urinal to operate more 
efficiently. 
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Figure 75. Dual/Unit Venting of 
Siphon-jet Urinals 
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Figure 76. Individual Venting of 
Washdown Urinals 



When. a single urinal is to be 
installed, as in a restroom, the proce- 
dure depends upon the type of urinal* 
2 a washdown type urinal is installed,, 
it should be individually vented and the 
fixture may be connected directly into a 
fitting on a vertical soil pipe. 

When a siplion-jet urinal is installed, 
a short run of horizontal soil pipe should 
be placed between the fitting on the , 
vertical soil pipe and the fixture, as 
shown in figure 77. The siphon flush- 
ing action will be more efficient in • 
operation when the fixture trap does not 
discharge directly into a vertical soil 
pipe. 

Some plumbing codes will permit 
venting of as many as eight urinals into 
one circuit vent. Individual or dual 
venting into a circuit vent is the practice 
rebommended for wall-hung urinals. 
This practice could prevent many stop- 
pages in the soil piping. 

Circuit venting of pedestal type 
urinals, like the one shown in figure 
78, is permitted when the urinals 
discharge directly into a horizontal soil 
pipe. 

LOCATION AND ASSEMBLY OF URINAL 
DRAINS AND VENTS 



GALVANIZED VBiT 




CXE-09M 



Figure 77. Vent and Drain for Single 
Siphon-Jet Urinal 




TRAP 



DRAIN 



Figure 78. Pedestal Type Urinal 



The plumber should consult the, 
blueprint or working drawing to deter- 
mine where to locate the urinal before 
roughing-in-soil and vent lines. The plumber will also need to consult the manufac- 
turer's rouglv-in specifications for the exact installation ^fcasurements. 
\ 

Figure 79 sho^a^xn anufacture^ s ro^gh^in specification sheet for an integral 
trap wall hung urinal* Notice" the BraffiTmust be positioned exactly,as indicated by the 
rough-in specifications to insure that lip >bf the urinal will be at the proper height 
There is no flexibility in the measurement sincfe the urinal has an integral trap. 
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For urinals hiving external traps, 
some variation in measurement is- 
permissible due to the length of the tail- 
piece or the type of trap to be used* 

Cast-iron soil pipe can be used for 
fabricating the soil line to a* urinal. The 
pipe and fittings are installed before the 
vent lines* The joints are talked with 
oakum and lead to make a gastight and 
-'watertight seal* All soil lines are 
installed with a fall of 1/4 inch to the 
foot* 

The vent lines may be fabricated 
irom galvanized pipe and drainage type 
fittings. * Ali horizontal veat and drainage 
lines should be installed with a fall of 
1/4 inch to the foot so that moisture can 

.drain by gravity flow into a stack or soil pipe. Drainage fittings are used rather than 
straight fittings because the inlets of the. drainage fittings are tapped with a pitch qfl/4 
inch to the foot. This 1/4 inch fall will automatically give the horizontal lines the 
required drainage pitch, also because they are recessed^the drainage line offers little 
resistance to flow. , 

Piping mult be properly supported to prevent fracture of the piping due to con- 
traction, expansion, and vibration. Piping will be supported at different intervals; 
this spacing depends on the construction of the piping, its use, and whether it is 
installed vertically or horizontally. 

AH p ipes or nipples, which are installed to accommodate the urinal traps should 



Figure 79. Manufacturer's Rough-in 
Specification Sheet for a Wall Hung Urinal 



be of sufficient lengtn to allow connection of the trap after the finished wall is installed. 
SUMMARY " 

Cast-iron pipe and fittings can be used for constructing the soil piping for urinals. 
Galvanized pipe may be used for venting. Urinals should be individually vented when 
possible to lessen the possibility of stoppages in the soil lines. Batteries of wash* 
d?wn type wall urinals should be individually vented into a circuit while siphon-jet 
urinals should be dual-vented to the circuit. All soil and vent piping is installed with 
a fall of 1/4 inch to the foot to insure propar drainage. All trap connections which 
extend through a wall must be of sufficient length for connecting the trap after the 
finished wail is installed. A backing board for wall hung type urinals should be installed 
into the building framework at the time the rough-in piping is installed. 

QUESTIONS 

1. Why are cast-iron pipe and fittings recommended for urinal drainage lines over 
galvanized, pipe and fittings ? 

2. W)iy is the siphon-jet urinal considered to be more sanitary than a^ashdown 
type? ^ 
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3. What is the minimum size soil pipe used to drain a urinal ? 

4. How is th6 opening for a urinal drain located? 

5. When in sta l l i ng soil pipe ^or a urinal, what is the required fall per foot 

6. Name two types of flushing actions for urinals. 

7. Name four types of urinals. , 

8. What type of renting system should a series of siphon-jet urinals have ? 

9. What is the maximum number of fixtures on one circuit vent? 
10. What type of pipe can be Used for a urinal vent ? 

REFERENCES 

1. AFM'85-20, Plumbing 

2. National Plumbing Code Handbook, Vincent T. Manas 
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ROUGH -IN FOR SHOWERS AND TUB DRAINS 

OBJECTIVE • 

The objective of this study guide is to assist you in identifying procedures and 
materials used in shower and tub drain rough-ins. 

INTRODUCTION 

_ The installation of waste branches for draining bathtubs and showers is very 
similar to installing" the waste branches for other fixtures. Quality workmanship is 
necessary to insure proper operation of the drains with a minimum of maintenance. . 
The trap is included in the raugh-in_plumbing ( for a tub or shower and the type of trap 

used will partially determine the design of the vent pipiag. 

/ < 

SHOWER AND TUB DRAIN CONSTRUCTION , . 

Dpn't guess or redesign engineering plans. Follow the manufacturer's rough-in 
^specifications when installing fixtures.. These specifications contain exact measure- 
ments for piping for the .fixture to^be installed. 

For the sake of familiarity, the following illustrations, figures 80, 81, 82, and 
83 show four shower installations. 

* 7* . 

Waste lines are normally located below the floor of the shower and discharge into 

stacks. ~ - 

When a single shower stall is to be installed, the rough-in waste pipe should be a 
minimum of 2 inches in diameter, ^shower room, with a gang of shower heads sucfi 
as those used in the Air Force buildings where personnel are quartered, will require 
a waste pipe of three or four inches in diameter. This will handle tjie high volume of 
flow during pe&k periods of use. r 
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The most important requirement in a shower installation is the absolute water- 
proofing of the walls and floors. Walls are less of a problem than floors since they are 
subject only to the splashing of water. Careful instailatiorf of tile or other impervious 
material with waterproof cement, generally suffices to provide a waterproof wall 
installation. 1 

In the installation of the floor, it is necessary to provide a waterproof subbase * 
under th« shower floor. Water standing on the floor can gradually seep through it and 
cause leaks. Figure 84 shows the installation of one type of shower drain. This drain 
is constructed with a lead pan under the 
shower floor io guard against water 
seepage. When installing a shower 
drain of this type, the general outline of 
the shower stall should be roughed i# to 
provide a solid base of subflooring or 
plywood on which the lead shower pan 
will rest. This wood flooring is abso- : 
lutely necessary since the lead pan is 
soft and pliable. If it is not supported 
properly, it will sag under the weight 
of the tile or other shower floor material, 
thereby causing a leak. 

^The lead pan is constructed by using 
a solid sheet of lead appropriately six 
to eight inches larger than the size of 
the shower floor and bending up the edges 
at right angles to the desired height. -A 
hole is cut in the location of the shower 
drain and the shower pan is lowered 
into place. It should rest firmly on the 
seepage flange of the shower drain. 
Coat the inside of the shower pan with 
asphaltum. Paint the portion of the 
lead shower pan under the top of the flange 

with pipe-joint compound and place a thin layer of putty on it. Place the upper flange* 
on top of the lower flange and screw them together forming a watertight joint betweerf 
the shower waste and the shower pan. Screw the strainer portion of the shower drain 
down into the flanges to the desired height of tiling. , The installation is completed by 
laying cement in the shower pan and finishing the floor. 

■ * 

Shower drain traps seldom cause trouble. . They normally have relatively 
clear water flowing through them. The only major problem is the removing of hair 
which is usually caught by the'Strainer. 

. Shower drain and floor drain systems are very similar in design and construc- 
tion. Floor and wail preparation is the same. The floor drain and trap are the only 
items that may differ. 

Anotherfixture requiring a floor drain is the bathtub. The bathtub, having a 
shower in combination with it, becomes the shower base and requires no special floor 
preparation. The tub drain and £rap connections may differ somewhat. 
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Figure 84. A Shower Drain Shorting 
Lead Pan 
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As wasjfainted out earlier in tfas text, the w*?:e rrrugh-in must comply with the 
manufacture's rough-in specification for the Lr~:*.73 ; ns:alled. The foLov/lng 
illustration depicts good reason for following e: * especially where bathtubs 

are used in combination with showers. 

Notice that one bathtub has the drain on the ".eft-'iar^ side (figure 85), while the* 
othfcr has the drain on the right-hand* side (iigure 83). 




Figure 85. Recessed Type Bathtub 
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Figure 86. Corner-Type Bathtub 



Waste lines, for bathtubs are 
normally located below the floor level* 
In small residential bathrooms, the 
waste lines and fixtures are placed tot 
insure use of common pipes and vents 
(see figure 87). The rough-in plumbing 
dogs not include the tub overflow and 
drain as shown in figure 87. Rather, 
it is attached to the tub when it is set 
(installed). The drum" trap or P~trap 
would be installed with the rough-in as 
shown in figure 87. The minimum size 
waste pipe for a bathtub is 1 1/2 -inches. 
It is not necessary to increase the pipe 
size if a shower head is installed over 
the tub. 



VENT 
FO?TUB 



TUB 
OVERFLOW 
£HD DRAIN 




Figure 87. Rough -In Plumbing 
for Small Bathroom 
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PURPOSE AND TYPES OF DRAINAGE TRAPS 

There are two types of traps used for bathtub and shower installations. They are 
the P-trap and the drum trap. The P.-trap is ahown in figure 88. A drum trap is shown 
in figure 89. When the P-trap is used, the waste pipe must be vented on .the outlet side 
of the trap. The vent should be positioned as close tq the trap as practical. An 
acceptable vent is shown in figure 90. 



OUTLET 



INLET 




CLEANOUT PLUG 



P-TRAP 



INLET 




OUTLET 



Figure 88. Bathtub P-Trap 



FigUTe 89. Drum Trap 



vent 



P-TRAP 




\ 

WASXLBRANCH 



J 



Figure 90. Venting a P-Trap for a Bath 



Cast-iron pipe and fittings are used when piping is run under a concrete floor. * 

If the trap cannot be vented, or is wet -vented through another fixture, the drum 
trap should be used., The drum trap holds a larger yolume of water than does the P- 
trap. Because of this, it is used where siphonage may be problem'. Figure 9,1 $hows 
a drum trap wet -vented through the lavatory drain. 

v. " 

A drum trap must be installed even with the floor. It is constructed in a manner 
which allows quick cleaning. 
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Care must be taken when roughing-in the drain system. Allow for prdper place** 
ment of the drum tr&p, the tub overflow and drain (sometimes called the ft waste and 
overflow"), as well as the drain System. If specifications are not followed carefully, 
much of the original work will have to be reaccomplished to set the bathtub. 

t : \-i ' * 

Both the pipe and fittings of the 
waste system may be constructed with 
cast-iron, copper, plastic, and galva- 
nized steel. Changes in pipe sizes are 
made with, reducing fittings. However, 
the pine between the trap and point of 
discharge cannot be reduced. Slip joints 
are permitted only in the trap seal or the 
inlet side of the trap. 'Tucker 11 or hub 
drainage fittings are used for unions 
with dry vents. Recessed fittings should 
be used with screwed connections. 





UVATOtT 


WIT VTM1 

' - \ 




WATK aotfi 
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Figure 91. Dxrum Trap Wet -Vented 
through Lavatory Waste Piping f 



STACK 



Waste pipes, from bathtubs usually 
discharge into the stack. In small 
residences, where the^ath fixtures are • 
grouped in a small room, the waste 
pipe may discharge into the closet bend 
as illustrated in figure 92. The fixture 
trkps jnay then be back-vented into the 
stack vent. 

All waste .and horizontal vent lines 
for showers and tubs should be instgjiad 
with a fall of 1/4 inch to the foot. Waste * 
lines 3. inches in diameter or larger 
which serve sjjower may be installed 
with* a patch of 1/8 inch to the foot. 

PIPE SUPPORT .METHODS 

The horizontal waste lines must be 

supported. They are supported by the 

building framework or by use of metal 

hangers. Metal hangers should be made 

of, the same metal that the pipes are 

made of. This reduces the possibility of 

corrosion. Special note should be made 

of the drum trap. It is heavy and 

requires hangers 'close to it. When installing- hangers, be careful to maintain. the 

proper drop of the waste system. 
* 

SUMMARY s . 

Installation of bathtubs should be in accordance with manufacturer's specifications. 
Tubs are identified by the location of the drain and style. Showers have four classifi- 
cations; .recessed, metal cabinet, gang, and tub/shower combinations. A prime 




cuoset Send 



WAST£ PIPE 



Figure 92. Discharging Bathtub and 
Shower Waste into Closet Bend 

r' 
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problem iathe construction of showers, in maintaining a moistureproof seal in^he floors 
and walls. ^ Drainage traps used for bathtubs and showers are P -traps and drum traps. 
The trap is installed as part of the rough-in plumbing. Drum traps are used when dry 
venting is not practical. The P-trap isjjreferred when venting and space permit. All 
horizontal waste pipes require support. A hanger is required near the drtom trap and 
hangers niust maintain a proper drop (slope) within the waste system. 

QUESTIONS 

1. What are the four basic types of showers? 

2. What is {he minimum size*pipe used to drain a bathtub? . 

3. <-^oJwhich side a of the trap is tjie vent line connected? ^ ^ 

4. What is the minimum size pipe used to drain an individual, shower ^stall? 

5. When would a dVum trap be used? 

6. When is a slip joint permitted? * ^ 

7. Where is a tucker fitting used*? - 9 * 
8! What type o^fitting can be used ih the bathtub drain? 
9. Of what material can the waste .branch be constructed? 

10. Why should the drum trap be supported? ' v 
REFERENCES - ♦ ♦ ^ ^ ■ < 

AFM 85^20, Plumbing - ' ^ * 
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ROUGH-IN FOR WATER CLOSET DRAINS 



OBJECTIVE 



The purpose of this study guide is to assist you in identifying the methods, proce- 
dures, and materials used in roughing in water closet vent and drain systems. 

INTRODUCTION m ■ « 

There are many different kinds of water closets. Some are better than others. 
Regardless of type of water closet, the rough-in must be accomplished in accordance 
, with the manufacturer's rough-in specifications. The drain and. vent system must 
always comply with the plumbing codes. ^ 

TYPES OF WATER CLOSETS 

Water closets are available in a variety pf colors and designs. They are all 
designed to fulfill the' same function. Figures 93 and 94 illustrate two types of water 
^ closets. Vent and drain systems will vary depending on where the water closets are 
located and the number installed. 





Figure 93. Floor-Mounted Water Gloset Figure 94. Wall -Mounted Vater Closet 



Drain Systems 



DRAIN 'AND VENT. SYSTEM INSTALLATION 

\ f 



Copper and plastic can bemused in construction of drainage systems. A complete 
selection of copper and plastic fittings*are available for use with soil piping. The use 



65* 



218 



of these materials eliminate the need for heavy tools and equipment required for 
threaded pipe or cast-ironassembly. 

Floor-mounted water closets are installed on a flanged collar which attached to a 
closet bend.' Closet bends are available in low and high neck designs and with right, 
left, top or heel tappings (see figure 95). 

Closet bends are used to coimectthe water closet to the drain system. 




HIGH N&K-SIpE TAP 



HIGH NECK-HEEL TAP 




STRAIGHT CONNECTION 
OUTSI0E CALK 



' LOW NECK-HUB TYPE 



LOW NECK-THREAOED 



v3T 



0 



LOW NECK-OUTSIDE CALK 



Figure 95. Types of Closet Bends %a 
• wall-mounted water closets require a special fitting and counting br^fc The 
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Figure 96. . Chair Carrier (Vertical) 



HUB VINT 

ELONGATED WATERWAY WUT 
ALLOWS 4 * VERTICAL ADJUSTMENT 



AVAILABLE WITH CONNECTIONS 
FOR EITHER SOIL PIPE OR 
THREADED PIPE 

■OLTS \H "T* SLOTS TO ATTACH 
CARRIER PACE PLATE 

RECESSED CONTROL HO ANALYSIS LEAD 
HAKES WATERTIGHT COMHfcCTIOH 

FACE PLATE INLET 



UNIVERSAL ADJUSTABLE FIXTURE BOLTS? WITH I EARING HUTS, 
WASHERS, AND CHROME PLATED FACE HUTS 



GRAPH! TED ASIESTOS PACKING 




CORRIS10H RESISTANT 
ADJUSTABLE COUPLING- 



GRAPHITE ASBESTOS 
CLOSET CASKET 



•JUST ABLE LOCK TYPE PACKING NUT 



ADJUSTABLE 
CANTILEVER FOOT SUPPORT 
WITH ATTACHING BOLTS 

CKC-llI 



Figure 97. Chair Carriers (Horizontal) 

The flanged collar used in conjunction with t he floor-mounted water closet can \?e 
referred to as a flanged collar, closet bend collar, floor flange, or closet flange/ The 
flange provides, the means for securing the water closet to the floor and the means for a 
.gas- and watertight seal between the water closefc and closet bend. See figure 98. 
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THREADED 



FOR CALKING 
OyCR 4- PIPE 



FOR CALKING 
INTO HUB 



Figure 98. Closet Bend Collars 



Vent Systems 



Some plumbing systems are laid ' out so that the closet bend will discharge 
directly into ^he soil stack. If installed in this manner, no additional venting is 
neces&ary/ See figure 99. 




COMBINATION "V" 
AND 1/8 BEND 



/ 

4" CAST-IRON PIPE 
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Figure 99-. Single Water Closet Installation 

* i 68 



221 



/fz>- , 



Whenever a battery of water closets are to discharge into a horizontal soil pipe, 
they may be vented as shown in figure 100 or figure 101. 

The maximum amount of fixtures allowed in one battery is eight. 





Figure 100. Battery of Fixtures 
Individually Vented In A Circuit 



Ctt-103 



Figure 101 . Circuit Vent for Battery 

of Water Closets N 

Wall-mounted wiflfer closets may also be installed in batteries. Codes specify the 
^jmjRber of water closets that may beinstalled on any single drain system. 

Regardless of the number of water closets installed, the system must be vented to 
function properly.^ Pipe sizing and vent design is regulated by plumbing 7 codes in " 
accordance with the number of fixtures to be-yented. < 

SUMMARY ~ - ^ 

The location of the water closets in a structure, as a rule, will govern the location 
of the soil stack. No additional venting is required when the Closet bend discharges 
directly into a soil stack. A closet flange is attached to the closet bend so the floor- c 
mounted water closet may be secured in place. A chair carrier is^used to support both 
the wall-mounted water closet and fitting connecting the water closet to the diflin system. 

Codes regulate the number of water closets connected In batteries as well as pipe 
sizing for both drain and vent systems. 

QUESTIONS . • " . , \- 

1. What is the basic difference between the water closets mentioned in the text? 

2. How many water closets can hfi installed in a battery? 

* 3. What is the fitting called that is used to .connect the floor- mount ed? water closet to 
the closet bend? 
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4. What is the purpose of a chair carrier? 

*5." What determines the type of vent and drain system used on wate^closets? 

6. ^ :What are some of the advantages of using copper and plastic ? 

7. When is it not necessary to install additional vents fi^r water closets? > 

8. List two types pf chair carriers* 

S>. What determines the size drain to be instiled for a wat^r closet ? 
10. Why must the water closet be vended ? 

REFERENCES 

1. * AFM 85-20, Plumbing ' J 

2. AFR 127-101, Ground Accident Prevention Handbook 
.3 . National Plumbing Code ■ 
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TESTING DRAINAGE SYSTEMS * % 

OBJECTIVE v ' 

The objective of this study guide is to help you learn the procedures for testing a 
plumbing drain and vent system and the methods for .locating and repairing leaks in the 
system. 

Introduction 

Waste and vent systems are usually installed in walls, ceilings, under floors, or 
buried in a trench or in the ground; therefor^ they must be tested to see if they leak 
before the carpenter conceals them or before backfilling the trench. 

TESTING SCOT/PIPE ASSEMBLIES 

AH new plumbing work and such portions of existing systems as may be affected 
by new work or any changes -will be inspected to insure that all the connections are 
water-, air-, or gastight • v 

There are four methods^of testing waste systems: water, air, peppermint, and 
smoke. ( - * 

Water Test 

The water test will be applied to the drainage system either in its entirety or in 
sections. If applied to the entire 'System, all openings in the piping will be tightly 
closed, except for the highest opening, juid the^yrtem filled with water to the point of 
overflow. If the system is tested in sections each opening shouGl be tightly plugge3 
except the highest opening in the section under test, and each section Should be filled 
with water. But no section should be tested with legs than alO-fbot head of water. 

Figure 102 illustrates a test plug which is expanded to seal the pipe by tightening 
a wingnut. Figure 103 illustrates a test plug which is expanded by a ratchet device. 




After all the openings have been plugged, fill the system through the highest point 
with water and allow it to stand for 12 to 24 hours • This allows time for the oakum in 
the joints to swell and form a watertight seal. After the soaking period, refill the 
system with water for the testing period. The system must hold this water for 30 
minutes without dropping more than 4 inches, 

. In testing a section of the system not having the roof vent installed, install a 
vertical temporary vent 10-feet long to perform the test. 

When testing a myltistofy building system, the maximum amount of. height that can 
be tested at a time is five stories. The water pressures caused by a greater height 
might force the test plugs out of the test tee or separ^e the joints. 

In those parts of the country where temperatures normally drop below 32°F, no 
water test should be performed during the months of freezing weather. Even if the . 
tests are completed before the temperature goes below freezing and then the. 
temperature drops, there is a possibility of the oakum being saturated with water and 
the pipe cracking at the hub. . K 



Air Test - 

Some job specifications require the 

' system to be air tebted. To perform the 
air test, plug all. outlets including the vent 

;j through the roof. Attach an air com-^ 
pressor testing apparatus, as illustrated • 

.in figure 104, to any suitable opening 
and after checking to see^that all openings 
are sealed off, force airinto the system 

nmti^there^s^ iiiiiiorm gauge-pressure^of 
5 pounds per square inch (psi) or suffi- 
cient to balance i column of mercury 
10 inches^ in height. The pressure should 
hold steady, without adding any additional 
air for a period of at least 15 minutes. 



MERCURY 
COLUMN GAGE 




I 



^ PIPE 
UNDEffTEST 



Figure T04. The Air Test 



If the pressure .drops, apply soapy 
water to the suspected leaking area, . A 
leak can be detected by bubbles where the 
solution is applied, 

• One advantage of the air test oyer the water test is that the air test gives a uniform 
pressure over theentire system/ whereas in the water test the greatest pressure is at 
the lowest point. Another advantage is that the air test can be performed when freez- 
ing weather prevents the use of water. 

An air test is somewhat more rigid than a water test, as it is more difficult to 
find the leaks unless soap and water are used at the joints, or some odor is injected 
into the pumped air. 
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'PLACE OILY WASTE IN 
MACHINE ANO IGNITE 



AIR PUMP 



Smoke Test . 

The water or air test is normally used in testing new work. Old work which has 
been repaired or modified is usually tested with smoke. To perform the smoke test, 
close all the opeiwigs and force smoke into the system with a smoke machine see 
figure 105. using 1/2 pound of pressure. 

When testing an old system, be sure that all of the fixture traps are sealed with 
water to prevent smoke from escaping into the building. 

The inspector who is to check for 
leaks should not enter the area where the 
smoke machine is operating. This is to 
prevent his becoming accustomed to the 
odor of smoke so he can locate the leaks 
easier. 

Peppermint Test 

To make a peppermint test, make 
certain all traps are filled with water. 
Pour 2 ounces of oil of peppermint down 
each vent pipe that extends through the 
roof. If the building is over five stories 
high, add an additional ounce of pepper- 
mint for each five stories to be tested. 
After pouring the peppermint, add 5 
gallons of boiling'water and close the vent 
to prevent the peppermint odor from 
, .escaping. — - - — - 

As with the smoke test, the inspector should remain away from the area until the 
t^st is prepared so that he can locate the leaks. 

REPAIRING LEAKS 

If a leak is found in the system bousing one of the tests outlined, usually it is 
from a faulty lead joint. To repair, recalk the lead with an inside iron and then an 
outside calking iron as when making the original joint. Most leaks can be repaired by 
this recalking process. If the leak persists, remote all lead and oakum and 
reaccomplish the joint. 

Use a pick-out iron, as shown in figure 106. to remove the lead and oakum. 




v Figure 105. The Smoke Test 
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Figure 106. Pick-Out Iron 

i 



CAUTION: Be sure to lower, the water in the system below the joint before 
attempting to make the repair. Do not. apply heat to melt the lead in the 
joint because the moisture in the oakum may cause the lead to pop out and 
injure you. 

After removing the lead and oakum from the joint, dry it out by* applying heat 
before attempting tojreplace the oakum and lead. Never attempt to repair a fitting 
by welding or brazing— replace it. 

* A special .Joint is available for * 



replacing a joint in a run without replac- 
ing. the whole rvu?. This joint, shown in m % < 
figure 107, is called 4 an insertable 
(Sisson) joint.. 

The spigot end of the insertable joint. * 
is calked and leaded into the bell end of 
a length pf pipe that has been shortened. 
Notice that the hub on the insertable 
joint is extra deep.* This depth allows 
the last section, of pipe to.be lowered 
into the deep hub and then be raised into , 




place. The procedure for replacing a - * * 

sectian.oLpipeJsjshown4n figure 108, 

Figure 107. Insertable (SisSort) Joint 



When leaks are detected in concealed .threaded waste and Vent pipe joints, it is 
usually necessary to remove and reinstall the piping. Never attempt, to stop a leak in a 
threaded connection by tightening the pipe. You may stop the Jteak at that joint but you * 
may loosen another connection and cause a leak there. .The only way to correctly repair 
a leaking joint is to cut the pipe and install a tucker fitting. Also, do not try to stop a 
leak by smearing or painting the outside of the joint with a resin compound or paint. 
This may stof> the leak temporarily but it will leak again later. ; , > 





JJ 




INSERT 
PIPE 



REMOVE 
FAULTY 
FITTING 
I AND 
PIPE 

i 
I 
I 

I- 



RAISE 
PIPE , 



POSITION AND 
CALK NEW 
FITTING 





.POSITION c 
INSERTABLE 
JOINT AND 
CALK 




■ . w • ■ 

Figure 108. Replacing Pipe by Using an Insertable Joint 

The final joint is made with a tucker connection. A tucker connection is sixhilar 
to the insertable joint except that the spigot end has threads so that one end can be a 
screwed joint and the other end, a calked joint. Never use pipe unions to repair leaks 
iff waste or vent piping because they will vibrate loose. 

During the test, Inspect and install* or replace all bracing or hangers that may 

have been removed to perform the test. 

> 

-SUMMARY*™— — — — — ! . „ , _ — ~~ 

A plumbing system should be tested in sections before they are concealed so that 
repairs can be made easily. There are four methods of testing: water, aii) smoke, 
and peppermint. To make these tests', all openings must be sealed. Special test 
plugs are manufactured for this use. 

Recalk a leaking lead joint. If it cannot be repaired by recalling, remove the 
lead and oakum and reaccomplish the joint. 

Be sure there is no water in the joint when pouring hot lead as it will pop out and 
burn nearby personnel. 

1 

To eliminate removing the complete piping system, install an insertable joint Or 
artucker connection when replacing a Section. 
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QUESTIONS 

t— * 

1. What are four methods used in testing waste plumbing, systems ? 

2. * Why is a smoke or peppermint test used for the final testing of a waste system 

rather than a water test? 

3. vHow are. leaks located when the air test is used? 

4. What advantages does the air or peppermint test liave oyer,a water, test for a. 
waste syste;n? 

5. What determines the 9 type and number of tests which must be made? 

6. Whatsis the purpose of the soaking period when making a tefct? 

7. What precautions should be taken when pouring molten lead into a joint after a. 
water test has been made? 

8. When is it necessary to use a Tucker connection or an insertable joint to repair 
leaks? " 

9. How are leaks located when using a smoke or peppermint test? 

•» • * 

10. What precautions should be observed when removing a calked joint from a systei 
for repair? 



REFERENCES 

1. AJFM 88-8, Chapter 4, Plumbing 
2.. AFM 85-20, Plumbing 
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BUILDING DRAINS 
OBJECTIVES . . ^ ' _ $ 

- When you have completed this workbook you will be able to 

1. Identify the material used for a building drain. 

2. Draw a building drain using symbols. 

3. M^ke a complete bill of. materials for a building drain. 

4. Measure and mark cast-iron pipe. 

EQUIPMENT * ' 

SG 3ABR55235-II-1 
WB 3ABR55235-n-I-Pl 
Cast-iron Pipe 
Booth area 
Toolboxes 



BASIS OF ISSUE 

1/student 
l/student 
1/student 
1/student 
1/student 



PROCEDURE 



Mission 1 



Referring to the training display pointed out by the instructor, ^identify the 
material used for the building drain. 



4. 



6. 



7. 



5. • ' 



( 



• "'f 
1 
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Mission 2 



V 



<U5ing the drawing that applies for your booth area and the proper symbols, draw 
therbc^ding^drain.r u. .1 z L 



4 




LAVATORY 



URINAL 




' SHOWER 



_y__ 




CUE -0*4 



Figure 1. Booth Area Room 37 
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Figure 2. Booth AJrea Rooms 35 and 37 
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Mission 3 
♦ 

From the system .drawn in Mission 2, make a complete bill of material. 



Mission 4 



Cast-iron pipe is measured fro mthe^ > 

to the x • / e nd. 

Fittings are measured from the back of the_ 



of ihe* 



to the 



, or from, the centerline to the_ 



end. 



Using a measuring tape or rule, measure and mark a pipe IAW .instructions given 
by the instructor. - _ 
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CUTTING AND FABRICATING FOUR-INCH CAST-IRON PIPE 

D 

OBJECTIVES • 



Wheiryou-have^ompleted-this-woricboo^ :_ 

1. Cut cast-iron pipe using a hammer and chisel. 

2. Cut cast-iron pipe using a snap cutter. 

3. Cut cast-iron pipe using a hacksaw and anai^ustable wrench, 

4. Handle compressed gas containers safely. 

» 

5. Assemble and operate plumber r s furnace. 

6. Assemble and pour a horizontal joint. 

7. Construct a building drain, 

EQUIPMENT 

SG 3ABRS5235-n-l 
WB 3ABR55235-H-1-P2 
Plumber's Tool Kit 
Plumber's Furnace 
Safety Equipment 
Training Display 
" Compressed Gas Cylinder 

♦ 

PROCEDURES 

Mission 1 

1. The oldest method of cutting cast-iron pipe Is a 
and a . 



BASIS OF ISSUE 

l/student^ 
1/student 
1/2 students 
1/2 students 
l/student 
1/class 
1/6 students 



is used to support 



2. When working outside, a mound of 

the pipe. 

3. Using a hammer and chisel and the piece of cast-iron pipe from project 4, cut 
the pipe on the mark. 



5 
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Mission 2 

What safety measure must be taken when cutting cast-iron pipe using~a snap. 



cutter? *. 



Which direction must the adjustment screw be turned when fastening the chain on 

a snap cutter? > 

Cut cast-iron pipe using a snap cutter. 

.Mission 3 

When would a hacksaw and adjustable jaw wrench be used to cut cast iron? 



How is the pipe secured using the above method to cut cast-iron pipe? 



How deep should the pipe be scored with a hacksaw? 

4 

Cut cast-iron pipe using a hacksaw and adjustable jaw wrench. 

Mission 4 

Which gas cannot be transported in a horizontal position? 

What are some of the hazards pertaining to gas cylinders? 



3. What are some of the safety hazards that are used when storing gases ?> 



Mission 5 

t. — What safety precautions must be practiced when lighting a plumber's furnace ? 



2. What is the name of the item used to hold lead when it is being melted? 

3. Assemble and operate the plumber's furnace. 

, Mission 6 

1. What tool is used to stuff oakum in a bell-and-spigot joint ? 



2. What tool is used to pack the oakum tight in the joint ? 



3. How much lead should be in the joint? 



4. What tool is necessary to pour a horizontal joint? 
5 « Assemble and pour a horizontal joint % 
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Mission 7 

1. How many 4X2 combo's will be in your booth area? 



2. How many 4" combo's 'will be used in your booth area? 

3. How many j oints? will have to be made in your building.drain ? 



4. Assemble your building drain usingjhe working drawing for your booth 



area. 
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WB 3ABR55235-H-2-P1 

9 

w , ^^^^^M^NEN^S OF QUIU>ING DRAINS AND yENT SYSTEMS 

OBJECTIVE 

• » » 

This project will aid you in learning to identify the major components of drain, 
vent, and stack systems. 



EQUIPMENT AND SUPPLIES 

WB 3ABR55235-H-2-P1 
Pencil 



BASIS OF ISSUE 

t 

1 /student 
1 /student 



Mission 1 

Identify the numbered portions of the drainage system illustrated below. 




Figure 3. Drainage System 



1. 
2. 
3. 
4. 
5. 
6. 



7. 

8. 

9. 
10. 
U. 
12. 
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Mission 2 . m * 

Identify the components of, the Tent and drainage system in figure. 4 by pacing the 
correct letter by i£s name in the blanks below. 




Figure 4. Vent and Drainage System 
I. Secondary (optional) stack . 



,2. -—Combination -wye-andl/Sth^nd^ 

3. Closet flange * 

4. Soil stack 

5. P-trap 



6. Tapped vent tee_ 

7. Roof flashing 



10 
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WB 3ABR55235-H-2-P2 ' 



: FABRICATING VENTS AND STACKS 

OBJECTIVE 

This project will give yw'practidal experience fabricating vents and stacks. 
STANDARD OF PERFORMANCE 

All completed work must comply with the standards in AFM 85-20, 



EQUIPMENT AND SUPPLIES 

SG 3ABR55235-II-2 

WB 3ABR55235-H-2-P2 

Toolkit 

Shop tools 

Pipe and Fittings 



BASIS OF ISSUE 

• 1/student 
1/student 
1/2 students 
1/2 students 



, , Mission 1 

TYPICAL PLUMBING VENT SYSTEM 

1. Using figure 5, make a sketch of a typical plumbing vent systen^. 

2, Name the major component parts of a typical plumbing vent system. 




Figure 5. Plumbing \fcnt System 



CKE-100 



11 
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j Mission 2 
The two different methods of calkihg a joint are 
and 



The ' calked method must be used if the joint to be calked is under 

water* or heating devices cannot be used. 

Which method of joining cast-iron soil pipe depends on the displacement of the 
rubber gasket for a ieakproof joint? \ 

« 

No-hub joints use a one-piece ' arfd a 



an 



is not less than 



shield and retaining clamps. These clamps' are fastened by using 

pound wrench. The desired degree ot tightness 

inch-pounds . Spac e 

inch; 

this 



nor more than 



inside of the gasket where the fittings or pipe ends* meet measure 



therefore, when fabricating a system with no-hub, you must 

measurement for each connection. 
« 

Mission 3 

Select the drawing below for the building drain in the classroom and prepare a 
' working drawing of the soils tack and stac k-venl. — - — — 



ln.rru.ii3 



-RM-97 



S5SS 



'in 



c- 



2* 



4 



) > 



SEE 



i ri i 



RM'S 35 a 37 



CKE-101 
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2. Make a list of materials for a main vent stack >, in the booth area. 



b. 
c. 
«d. 
e. 
L 

g.' 
h. 

iT 

"V 

j. 



r 



3. Select the required pipe and fittings to construct a m%in vent stack in the booth 
area. ~ ' 



13 
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OBJECTIVE 



GRADING PIPE 



WB 3ABR55235-n-2-P3 



♦This workbook is designed to give you practical experience using a 1 spirit*level to 
grade advent and stack system. : ' * ^ 



STANDARD ©PERFORMANCE 7 * J 
4* incompleted work xOfxkt c Jnply with the standards in AFM 85-£o, 




MENT AND SUPPLIER 



JooBdt . - 
Special Tools 
Shop Toojs fc ^ 
Pipe and Sittings 



BASIS OF ISSUE 

1/2 students 
1/JJ students 
1/2 students 



Mission 1 



GRADE A VENT AND STACK " 
1- * Place a level on one* side of the installed >vent>st^ck*, " * 
2; Position the pipe so that the, bubble is in the center of the marking on. the leveL 
3. Block the pi^ irt position. * r . ^ 

•4. Place the isvel in a position approximately ^1/4 around tfoepipe. ° / 

5. Repeat step ^ * 

. > - * - , ' ' 

6* Repeat step 3. 1 * / ( ' ' , - 

7. Check the first alignment and realign If necessary. " * . . 

8*. Check the second alignment and realign if necessary. > ' 
9. Repeat steps 7 and S'until tlje pipe is aligned vertically. ' 



15 
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WB 3ABR55^35-n-2-P4 
ATTACHING PIPE TO BUILDING STRUCTURE 



OBJECTIVE 



The workbook will aid you in learning where add how to attach pipe to a building 
structure. 

STANDARD OF PERFORMANCE 

All work must comply with the standards in AFM 85V20. 
EQUIPMENT AND SUPPLIES 5 



SG 3ABR55235-II-2 
WB 3ABR5§235-n~2-P4 
Toolkit 

Pipe and Fittings 
Nails 



PROCEDURES 



BASIS OF ISSUE 

1/sbident 
1/student 
1/2 students 



Mission 1 



1. Using the list of building materials below, fill in the blanks with the type of 
material that can be used to hang pipe. ^""""^-^ 




2. How often should the following types of pipelbe supported, 
a. Horizontal 



(1) Cast iron 

(2) Lead 
b. Vertical 

(1) Cast iron 

(2) Lead 



1 



17 



21G 



What material should be used toteonstruct a stack base? 

/Misstton2 
Select two joints of 4" cas.t-iron pipe. 
Connect the two sections. 

Note: This is a temporary connection and doesn't have to be watertight 

Use hanger material. arid hang the pipe to a building structure. 

What direction should the water be flowing in this pipe ? 



H-ow much drop should there be in these two sections of pipe? 
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WB 3ABR55235-E-3*P1 
FLOqR AND ROOF DRAINS ' ^ 



OBJECTIVE 



This workbook will give you practical experience making a bill of materials and 
identifying the components of a roof and floor drain. 

STANDARD OF PERFORMANCE 

All urork must comply with the standards in AFM 85-20. 

EQUIPMENT AND SUPPLIER ' BASIS OF ISSUE 

SG 3ABR55235-H-3 * 1/student 

WB 3ABR55235-H-3-P1 1/student 



N Mission 1 

FLOOR DRAIN 

Make a Bill of materials for the installation of the roof drain illustrated in 
figure 6. , ^ 



19 



Mission a 



Using figure 7, make a bill of materials necessary for the installation of a floor 
drain. 



. 41" 



PLUMB BOB EXTENDED 
THROUGH HOLE 



5 



1 



LAVATORY 
VENT 



SOLE 
PLATE 



ZZZZZT 



V 



Figure 7. Floor Drain 
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WB 3ABR55235-II-4-P1 

WAStE ROUGH- IN FOR LAVATORIES 

OBJECTIVE 

This project will give you practical experience 
_ 1. making a list of materials for the rough-in of a lavatory. i 

2. identifying the major components of the rough-in materials for a lavatory. 

3. install the vent pipe for a lavatory. " J 
STANDARD OF PERFORMANCE } 

All work must comply with the standards in AFM 85-20. 

i ' 

EQUIPMENT ? BASIS OF ISSUE ' . • 

SG 3ABR55235-E-4 1/ student * 

WB 3ABR55235-H-4-P1 1/student 
Rough-in Specifications 1/2 students 

Mission 1 

Using the rough-in specification, in figure 8, answer the following questions.* 
1. What %the size of the lavatory? ^ : 



2. How many inches out from the wall is it to the center of the faucets? 

3. How many inches is it from thcfinished floor to the center of the drain using a 
pop-up waste ? ' . * a 

4. How many inches is it from the lip of the fixture to the finished floor ? a 



23 
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ROUGHINO-IN DIMENSIONS 




Figure 8 cka-067 

24 - 
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4 
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Figure 9. Lavatory Waste Piping 



Note: 



1. Use calked joints in the horizontal building drain piping*"" 

2. Use no-hub connections in the vertical, soil, waste, and vent piping. 



25 
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WB 3ABR55235-H-5-P1 

INSTALLATION OF BACK VENTS 



OBJECTIVE 



This project will give you practical experience identifying the construction features 
of vent systems, making a listtrf materials required to construct a vent system, and 
constructing a vent system* 

STANDARD OF PERFORMANCE 

All completed work must comply with the standards outlined in AFM 85-20. 

EQUIPMENT AND SUPPLIES BASIS OF ISSUE 

SG 3ABR55235-H-5 l/student 

WB 3ABR55235-H-5-P1 l/student 

. Plumber's Toolkit 1/2 students 

Shop and Special Tools 1/2 students ' 

Plumbers Furnace 1/2 students 

Safety Equipment l/student 

Mission 1 

Use either figure 10 or 11 and sketch the drainage and vent system for the 
lavatory to be installed in your booth area. 
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Mission 2 

Make a bill of materials for the construction of the lavatory vent. . 

a. 

b. " 

c. 

d. 

e. ' 

£. : 



h. , 

i. 

j. i 

List the tools that will be used to construct the vent. 

a. 



c. 
d. 

e«, ' 



g. 

Mission 3 

Use the material list from mission 2 and procure the required material from 
supply. 

Note: Yd. won't be able to get a pipe in the lengths required^so you will have to 
measure, cut, and thread the pipe to your specif ications. 

Measure the length of one section of pipe. < 

• \ 



Cut the pipe using a snap cutter. ^ * 

Note: Have another group of students measure and cut pipe lor another section of 
the vent. Make sure that each group of students gets to measure and cut a section 
of pipe. 

• ^ 

Use the cut pipe and necessary fitting and assemble- the vent system in the booth 

area, 1 



y 
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WB 3ABR55235-H^6-P1 



INSTALLATION OF URINAL WASTE AND VENTING 



OBJECTIVE 



* This project will give you practical experience identifying the types of uriu- 
venting systems, making a bill of material fpr a urinal venting system and constructing 
a urinal vent system. 

STANDARD OF PERFORMANCE \^ 

All completed work must comply with the standard in AFM 85-20. 



SQUIPMENT AND SUPPLIE^ 

/ SG 3ABR55235-VI-6 
WB 3ABR55235-IV-6-P1 
Plumber's Toolkit 
Shop and Special Tools 
Plumber's Furnace 



BASIS OF ISSUS 

4 

1/studenti 
1/student 
1/2 students' 
1/2 students 
1/2 students 



Mission 1 



PROCEDURES 

1. Examine the Allowing three types of urinal ventsS^ 
-Wiliejhejiara of each type of vent in the blank spaces* 



MAIN VENT 




a. 
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-GALVANIZED VENT 

TAPPED SANITARY TEE 




O r 

'CAST IRON SOIL PIPE 



Mission 2 



Make a working drawing and bill of materials for the urinal drain and vent system^ 
to be hiilt in your booth area. ' . • 



* *,• • 



a. 
b. 
c. 
d. 

,e. 
f. 

g. 

V 
i. 

j. 



. r 



.1 



3. -A 



% 

in 
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Mission 3 

List the tool* that you will need to install the urinal drain and vent 



a. 
b. 
c, 

*4 
e. 
.f. 
.g. 



h. ^ 



Mission 4 

Using the rough-in specifications below, answer the following question^, 
a. What is the height for the rough-in of tile" drain ? 



br. What is the height frdm the floor to the Up of the urinal ?_ 
(c. What is the width.of the urinal ? • 1 



d\ Whit is the distance between the upper and lower boltholes ? 



3" 
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« P $ SUMLT TO 




i. 

2. 
1. 



Manufacturer's Rough-in Specification Sheptfor Wall Hunt Urinal 

Mission 5 

Procure the materials listed in mission 2. 

Procure the tools listed in mission 3.' 

pbtain the floor height of the waste - . 
system outlet ("A" in figure 12) 
from the manufacturer's rough-in C 
specifications or your instructor. 
Mark the studding as shown in * 
figure 12.. 



, 5. 

♦ 

* 7. 
8. 
'9. 



Using a level and rule, determine 
the floor height of the urinal waste 
opening. (From bottom of hub, v 
under the floor ^ to top of level, give 
center of drainage tee opening. ) 

Using measurement found in step 3, 
measure, mark, and cut cast-iron 
pipe. 

Assemble tipped tee and soil pipe. 

Determine the required height -of* the 
vent stacfcpipe. . 

Measure, mark,, and cut the pipe for 
the vent stack. 

Assemble tie vent stack to the tapped 
tee and recheck all measure ipents. 



TOP PLATE 



7 



STUDOING* 




LEVEL 



\ 



CK O-074A 
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Figure 12. • Measuring and Marking 
£oagh-in Urinal Waste Outlet 



10. -'Position the assembly la place an^i align the tapped tee. 

' i 

« 

11. Tighten no-hub clamp. 

12. Have the instructor check your work. 

13. Clean all tools and return tools and materials, to storage. 
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WB 3ABR55235-H-7-P1 



OBJECTIVE 



ROUGH-IN PIPING FOR SHOWERS 



This project will give you practical experience identifying the construction 
features of shower and tub drains and installing a tub drain. 

STANDARD OF PERFORMANCE 

All completed work must comply with the standards in AFM 85-20. 



EQUIPMENT AND SUPPLIES 

SG 3ABR55235-II-7 
WB 3ABR55235-II-7-P1 
Plumbe r's To olkit 
Shop and Special Tools 



BASIS OF ISSUE 

1/student . 
1 /student 
1/2 students 



Mission 1 

1. OpeS SG 3ABR55235-II-7 to the figure illustrating a typical shower drain. 

2. Identify and explain the purpose of each component part of the shower drain. 
Part Purpose 

a. . 

. ' b. ; , : 

c. _. 

d: _ \ , 

e. a '. 

■ ■ ! 

f. . * 



h. 



i 
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t Mission 2 



1. Extend a plumb bob through the floor drain opening as shown in figure 13. 

2. Determine the horizontal distance between the waste stack opening aiH the floor 
drain opening. . , 

3 # Determine the horizontal span of the trapes shown by "A" in figure 13. Record 
this measurement 



TOP VIEW OF DRAIN 




LAVATORY VENT 



SOLE PLATE 



* Figure 13 \^ 
Subtract measurement found in step 2 from measurement found in step 3 and 



record their difference, 
shoulder of the no-hub gaskets. 



Subtract for the 



5. Using measurement found in step 4, measure, mark and cut a 2" cast-iron soil 
pipe, 

6. Join the P-trap and 2" cast-iron soil pipe that was cut in step 5. 

7. Place assembly in position and block or support it at the proper grade, 

8? Determine the lengtTof pipeleeded to connect the trap to the floor drain as shown 
by r, B ,f in figure 13. 

9. Using measurement found in step 8, measure, mark, and cut this drain pipe. 



rm 
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V 




» — 

1 



10, Install the 2 U tpaste pipe between the trap and floor drain opening as shown by 
"C n in figure 13. . 

11. Install the floor drain assembly. - 

Note: The floor tbrain^will connect to the waste pipe by an inside calked joint. 
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WB 3ABR55235-H-8-P1 



INSTALLING WASTE ROUGH-IN FOR WATER CLOSETS 

OBJECTIVE 

This oroiect will give you practical experience locating and identifying the 
components of a vTnt Sd drain system for a water closet installation making a bill of 
"matwffalrfor, and constructineavent and drain system for a water closet. 
STANDARD OF PERFORMANCE ~~~ 

The completed.vent and drain system for the water closet must comply with the 
"standards in AFM 85-20. 

EQUIPMENT AND SUPPLIES BASIS OF ISSUE 

SG 3ABR55235-D.-8 1/student 
WB 3ABR55235-H-8-P1 



Plumber's Toolkit 
Shop and Special Tools 



1/student 
1/2 students 
1/2 students 



-4- 



Mission 1 



1. Name each lettered- component in the vent and drain. system illustrated in figure 14. 




Figure 14. Vent and Drain System for a Water Closet 
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Mission 2 

Make a working drawing and bill of materials for the installation of drainage 
system for the water closet installation in your booth area. 

1. 

2. 



ERIC 



3. 
4. 
5. 
6. 
7. 
8. 
97 
10. 



U 



' ^ Mission 3 > 

1, Procure the materials listed in mission 2. 

2 % v Construct the drainage system for the water closet in your booth area. 



i < 
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WB 3ABR55235-H-9-P1 



TESTING BUILDING WASTE SYSTEMS 



OBJECTIVE 

This project will give you practical experience testing and repairing leaks in a newly 
constructed waste system. 

STANDARD OF PERFORMANCE 

. All completed work must comply with the standards in AFM 85-20. 



EQUIPMENT AND SUPPLIES 

SG 3ABR55235^T-9 

' WB 3ABR55235-H-9-P1 
Plumber's Toolkit 
Shop and Special Tools 
Rough-in Specifications 
Shop Drawings 



BASIS OF ISSUE 

I /student 
I/student-. 
1/2 students 
1/2 students 
1/2 students 
1/2 students 



Mission 1 

Name the equipment needed to perform a water test on a waste system. 

1. : ; . 

2. • ^ 

3. - 

4. ' \ - 

5. 

, ' V 

7. • ' 

8. 
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j Mission 2 

1. List the steps (in correct sequence) that must be performed when testing a waste 
system with water. 



a. 
b. 
c. 
d. 

f. 



2. Name the tool that is used .to remove lead from a hub. 



3. ^Draw a sketch of an insertable joint (Sissoji)."' r 



4-. Explain one method of repairing a leaking calked joint. 



<4 
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5. Name the tool* needed to repair any leaks that you may find while testing the 
. system with water, j ' 



a. 

b. 
c. 
d. 
e. 
f. 

g- 
h. 



—J ^— 

5. Name other types of testing methods used c» a drainage system. 



a, 
b. 
c. 
d. 



Mission 3 

TESTING A DRAINAGE SYSTEM WITH WATER 



Plug all openings except 



Fill system to a point of overflow. 

The system will be tested with no less tha n ' foot 

head of water, * — 

Allow water to stand in system for to 



After the soaking period is oyer, water must remain at a constant levef fir 
minutes. 



\ 



6. ..What tools will you need to reseal a'poured joint? 



7, Name the tool used to remove lead from a hub. 



*8.-, Draw a sketch of an insertable joint (Si^son). 



, 9, State the method of repairing a leaking calked joint 
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PRECLASS preparation 1 





I EOUiPMl.NT LOCATED 
j IN LABORATORY 


EQUIPMENT 
FROM SUPPLY ^ 


CLASSIFIED MATERIAL 


GRAPHIC AIDS AND 
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sg m-i\ 

WBHI-l-Plw v 
Map: Water wist. 

System 
Slides: Exterior 

Water System 



CRITERION OBJECTIVES AND TEACHING STEPS 



I la. Given a drawing or map oi an exterior water supply system, locate and name the 
major components. All six components must be named correctly. • 

jll Water distribution system , 
(2) Valves listings and appurtenances 

lb. .Using given information,, list the steps necessary to assemble cement asbestos - 
pipe using a rolling ring%uHlanged pipe and fittings. All the steps must be in 
correct sequence. 



(1) Assembly of cement asbestos pipe using rolling ring 

(2) Flanged joints 



lc. Working as a member of a; team, cut cast iron pipe to a given-length + 1/8 inch 
with a chain cutter. ' - 



\\ Material used and methods of cutting 

;2) Types of joints 

,3) Use of chain cutters 
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l^--- Course.No: 3ABR55235 Branch Approval ; . y^jfe^&j^/W //^ ' 

• D *y J 20 - ♦ ' ' Date: * 22 August 19 7»{ 

PART H * ..' / 

v INTRODUCTION : (45 Minutes) 
CHKCK PREVIOUS. DAYS STUDY ASSIGNMENT - '•- ■* c: • 

RKVIEtf: * . K 



ATTENTION: 



OVERVIEW: 



\ . 



•LMOTTVATION: 



V 



r f ■ 



2. 
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* BODY (2 Hrs 10 Minutes) 



1 ' 




PRESENTATION : 

r •' ■ : 

la. Given a drawing or map of an exterior water 

-supply -system, -Locate and -name the major*- 
/- ... - . components. ,~ All six components must .be named" 
correctly. 



(l) Water distribution system 



V 



(a) Laid but in loops .with no dead ends 



(b) V/^ter can flow- in 



m£&e thai 



one direction- 



's 




(c) "Allow for future expansion of- the system 



(d) ^Major c^onents of system 



1" Source 



# 2 Purnps^ ' 



. £ Treatment plant 



^ 



. H,. Water -storage 



" % -5, Distribution piping 



3 
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6 Fire hydrants 



? Control valves 



i 



(e) Maps and records 



1 Valve location 



2 Hydrant location - 



3 Maintenance recoil 



(f) Source. 



i Wells 



£ Rivers 



3 Reservoirs 



4 . Lakes 



(g) Pinup stations 



276- 



/■ y" 




I Ptonps wfikter from source to plant 

— 1 » 



:.2 Pumps to storage tank 



3 Types of pumps" . ■.■'"! 
a Centrifigul * 

\ • * • 

^ Biaphram | , . 

» * * _ >. „*■__-- 

" ' r . < * * -■ ' .•*' * ; ,. 

(h) Trwtyent plant . .-. .. .«-. : ^ >v 



- to- \ **- v * " " - - 

H • v - V - - - - - " " — - ( 

- \ - . ' 

■ . ••" r rx-. -/^ •• 



2 Floridation-TeetK^ protection 



3 Demineralization-remove minerals 

.£ -.Filtering-remove suspended, sqlxds^ 
• - - 4 



(i) - V/ater .storage 



v 



I Types of tanks -W* % ? J 



- J • a. 'felevated !' ' ") 



ERIC 
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b Ground tank 



% 



2 Constructed of 



a Steel * 

b Concrete / 1 

v- • . ■ , • 

"SL Pressurize^system ^ 

.( "• -;• ;•' : ' : . ' ' 

_ b„ B*ck up.* supply. „ - 

" , - 

* ■ " " "* ^ ~~ . —'J 

>* £ Located between plant and distribution : 

system - . 

(jj 'Distribution piping . ■ ' 

-I; Tree . 

7 ' 2 Xoop" 

■ : . • ' :\" • . 

3 Feeder mains 

? : V';. . . '-.)•'. -J 27s - 



a Supply distribution mains 



b Supply storage- tanks 



*&* 4' Service line^-frcci main to buildirii 



5 Fire hydrants 



a Provides fire protection 



b Isolation valve 



c Flow test 



. ' d Pressure test 



(2) Valves listings and appurtenances 



^3 



•1 



Identification of valves 



j. Shape of valve 



*2 Markings jOn body 



(b) Gate valve 



'7 



X Positive shut off 



2 large valves 



a Cast Iron body 



b Bronze or monel seats 



3 Small valves . 



§ Bronze body 



b Bronze seat 



(c) - Globe valves 



V Throttle flow 



2 Large valves 



CI # Body 



b Bronze s.eat 



ERIC 



2. Snail valves 



8 ^ 

,2S0 





_ N _ - 

* 9 


• 






a Bronze body *• • 

* ' * 








t v * . 

i> Bronze seat * 








. • , 








(d) Check valves _\ 






t 


i Assurek flow* in -one direction only 


r 




. ■ / 


2 large valves r . 


• 


■ \. . ( 


-» * 


' a C.I. Body . 

b Bronze or monel seat . > * .« 
Snail valves 

& Bronze body , 


t 


* ^^^^^^ 

^^^^ 

* **' «, 

'•' • * . - 


••; • . 1 


b * Bronze' seat 

? 








( e ) Altitude valves 


• 


i 


K- ■ - 




m 




* s"~s» 


i" Keeps 'cons.t^tnt level in storage tanks 






4 

*>■■ 


- ' ... ' ' ' 

- ..■ • •: • ' J 2S1 ' . 






: erk: < 


' ^ -** 




• * 



2 Mechanical type 



. a v Operates by float 



- v ^ Easiest to inain tain 



3 Electrical type 

♦ 

a Electrodes in tank 



b Water devel ^completes circuit 
. to operate pomps and valves 



(f ) Pressure reducing valve 



X Body usually 



£ Diaphram \ 
^ Spring o 
£ Tensior^ adjustment (explain) 
(g) Sizing of mains 

* 

v i * Usually done by engineer \ , 



\ 



0 

\ 



2 Factors to consider 

\ . . 



a Family housing 



b , Dormitories 



c Civilian employees 



- d Size of^ hospital 



s 



(h) tTypes of systems 



1- Potable 



\ 



2 Non Potable 



lb. Using given inforaiatibn, list- the steps necessary 
to .assemble cement asbestos pipe using a rolling / 
*• rin$ and flanged pi|e and fittihgs. All the steps 
must be in correct sequence.' 



(i) \ Assembly of c«ent asbestos pipe using 
\ rolling ring " • 



(a) P* 



P£p^ and cou\>l 



ling must, be from- same 



e ^FG, 



m 



^ERjtf; , 
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(b) Gut pipe to length (methods used) 



0 



1 Handsaw 



"1/ 



2 Snap cutters 



3 Roller chain 



4 fanner & chisel 



5 Concrete saw 



(c) Prepare end of pipe (tapering tool) 



:f (4) Lubrication 



1 Coupling 



Z "Pipe 



3 



3 Rolling ring 



(e) Align pipe and coupling 



*0 



(f J Position pipe jack 



ERIC 



3** 



12 



«0 



(g) Jack pipe until firmly seated 1 



(2) Flanged joints 

(a) Types of flanged connections (must 'be matched) 

- .-*\''~: ' x 

^ ^ Screwed \ 



2 Welded 




3 Slip one (use^ruiber ring) 



* (b). Cut pipe Lto desired! length ■ (methods used) 



l Steel 



a Hacksaw 



b Pipe cutter 



2 Cast if oh 



ERLC . 



& Hacksaw 



b * Roller chain cutter 



■ 235 < ■ 



13 



)ly proc^c 



Assemblj- procedures 



1 Screwed 



4 Thread pipe 

b Pope pipe threads 

£ Screw flange on pipe 

£ Align bolt holes in flanges 

\ \ 
e Insert tow bottonC bolts \ 

f Insert gasket between flanges 



£ Insert remaining bolts and 
tighten evenly 



Welded (Procedures same as screwed 
except flange is welded to, pipe end 



Slip on type 

14 



a Slip flanges onto pipe 
(one must .have hub) 



b Slip rubbpr ring 
of pipe . 



spigot end 



V 



c Align pipe ends and bolt hifl.es 
£ Insert bolts and tighten evenly / 



icf Working as 'a member of a team, cut cast ir<|a 
pipe to a giyen length + l/8 inch with -a chain 
cutter, « / ' 



00 Material used and' 'W^^a^ot • cutting 



Cast iron-jacketed and. lined 



* **■ t - 




1 . 



y 



#5 



i Chain cutter 



2 Hacksaw (power or hand). 



\ 3 Cutting' torch 



"ft < 



(b) Cement asbestos &■ 1 



1 Hammer and chisel 
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\ • 



*> 



2 Chain cutter 



3 Hand saw 



(c) Plastic 



1 Pipe cutter 



2 Hand saw 



(d) Ctflvanixed and steel 



X Pip? cutter 



2 Hack saw 



3 Cutting torch 



(e) Concrete 



X Concrete saw 



%, Hamner and chisel 



Types of joints 



id > 
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(a) talked 



(b) Glded 




(c) Welded 



(d) Threaded 

(e) Sleeved couplings 

(3) Use of chain cutters 

* * 

(a) Inspect cutters 

(b) Place on mark 

■ 

(c) Adjust spring tension 

,(d) Use chain tongs to hold pip secure 

. t 

(e) Rotate back & forth 
APPLICATION: 

Have students complete Workbook 3ABR55235-III-1-P1 



O 

ERLC 
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EVAIUATION: 

* * i 

\ 

Evaluate by oral, Written questions, and/or observation 
of student's performance during lesson, This may be 
acconq?lished at any tine during lesson for increased 
•ffectiveness. ~ » 



SUMMARY: 



REMOTIVATION: 



STUDY ASSIGNMENT: 



CONCLUSION (5 Min) 



18 
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3ABR55235 


COURSE TITLE 

PlnmWoc Specialist 


•LOCK MUMRER 

m 


•LOCK TIT LI 

Exterior and Interior Water Supply System 


LiSSCN TITLf 

Steel Pipe Assembly (Day 20) 






LESSON DURATION 








CLASSROOM /LABORATORY 

" 3 Hrs 


Con pi cmcx tar y 

0 




TOTAL 


3 Hrs 




PQi REFERENCE 


PAQt MUMRCR 

31 


PAOC DATE 

2 July 1975 


ra'raorarh 

2 


r' ■ 




* STS/CTS REPERENCr 








MUMSCR 

552X5 


DATE _ — _ 

15 February 1973, Chg 1, 25 Feb 197^ 


SUPERVISO* APPROVAL 


SIGNATURE 


DATE 


SIGNATURE 


DATE 


























PUZO. AS* PREPARATION 


EQUIPMENT LOCATED 
IM LABORATORY 


(QUIPMCMT 
FROM SURRLY 


CLAMPIED MATERIAL 


•RARHIC AIM AND 
UNCLASSIFIED MAttRIAL 


Shop Tools 
Power Threader 


Galvanized Steel 
Pipe 

Galvanized Fittings 


None 


SG m-2 

WB HI-2-P1 
Film: FLC 3/150 

Choosing the Right 

Valve 


CRITCRipN OBJECTIVES AND TEACNIHO STEPS 


2a. Using a power threader, cat, ream, and thread steel pipe, 
most be within + l/8-inch of given measurements. , . 


Finished work 

- < 


.(1) Holding devices 

(2) Cutting 

(3) Beaming 

(4) Threading 








r 

i 


♦ 


2b, Using given instructions, assemble a piece of threaded steel pipe and a 90 
degree elbow. The finished connection must' be within + 1/8 inch, of specifications" 
measured from end to center. ~ 


(1) Use of pipe wrenches 

(2) Procedures for pipe assembly 


V 
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CouweNo: 3ABRS5235 Branch Approved: 
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PART H 
INTRODUCTION (45 Minute*) 
CHECK PREyiOUS DAIS STUDY ASSIGNMENT 
REVIEW: 



ATTENTION: 



OVERVIEW:- 



MOTIVATION: 



2 



202 



: . BOD? (2 Hrs. 10 Minutes) 

PRESENTATION: 

2a. Using a power threader, cut, ream and thread 
steel pipe. Finished voile must be within + l/8 
inch of given measurements. 

* 

» 

NOTE: Show film: "Choosing lie right valve." 
(l) Holding devices 
(a) Bench vise 



(b) Chain vise 



(c) Strap vise 



(d) Lead jaws 



(e) Power sleeves 



(f) Portable vises 



(2) Cutting 



(a) Hand operated 



203 



(b) Hacksaw 



X 32 T.P.I. -Thin Metal 



2 18-24 T.P.I. Thick Metal 



(c) Power cutter 



(3) Reaming 



(a) Restore! inside diameter of pipe 



(b) Tools used 



I File 



ft. Round-(rat tail) 



Half round 



£ Quarter round 



2 Pipe reamer 
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a Desired tool 



b Don't over ream ■■ 



Threading 



U) Types 



1 Receding die Head 



£ Power threaders 



£ Fixed die 



£ Gear threader 



£ Power driven vise stand 



(b) Procedures for using power threader 



J, Preoperational check 



4 Check power cord and ground 



b Check oil in sump 



£ Select die head required 



Set die head 



Operation 



£ Insert pipe in machine 



b Close rear chuck 



£ Close front chuck 



4 Die head should be closed 



£ Turn switch to forward, "ON" 



£ Oil should be flowing to die 
tegmenta (important) 



4 Us£ finn pressure to start threading 

i 

ft When thread is cut open die 



6 
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i Back off carriage 



j, Raise die head 



Jc Stop motor 



i Loosen chucks and remove pipe 



£ Post operational check 



jt After all threads are cut clean 
die haad 



b Remove chip tray and clean 



£ When 7 oil in sump becomes 
contaminated, change it 



£ Always check -oil level 



Using given instructions, assemble a piece of 
.threaded steel pipe and a 90 degree elbctf. ThA, 
finished connection must be within ± l/8 inch, of 
specifications measured frcm end to center. 



■207 



(l) Use of pipe wrenches 



(a) Select proper size wrench 



(b) Apply wrench to pipe 



'(c) Adjust wrench to fit pipe 



(d) Pipe should be all the way in the jaws 

(e) Use back up wrench wheh required 
(2) Procedure for pipe assembly- 



(a) Check threads on pipe and fitting 



(b) Apply pipe dope to pipe end 



(c) Start pipe on fitting by rotating 
. clockwise 



(d) Tighten with pipe wrenches (do not 
over tighten) 



APPLICATION: 

Have students accomplish workbook 3ABR55235-IIX-2-P1 



8 
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EVALUATION : - • 

t 

Evaluate by oral, written "questions, and/ffr 
observation of student 1 s performance during 
lesson. This may be accomplished at any time r 
during lessen for increased effectiveness. 



CONCLUSION^ (5 Minutes) 

SUMMARY! 




study Assignment: 






LESSON PLAN { Part i, Gtfwfal) 


1 




INSTRUCTOR * ' . 


1 COURSE NUMBER 

3ABR55235 • 


COURSE TITLE 

Plumbing Specialist ' | 


| SLOCK NUMBER > 

m " 


■ LOCK TITLE ' 

Exterior and Interior Water Sironlv Sv^em 1 


I LESSON TITLE x 






f Installation of Buildne Service Lines (Dav 2V\ 




1— LESSON DURATION ' 1 


l ctAssrnoo«/LAnonATOHY ] 

6Hrs 


Complementary 

2Hrs 


TOTAL " 1 

8 Hrs * 


1 * 


• POI REFERENCE 


* * 1 


1 PACE NUMBER j 

32 


PAGE DATE 

2 July 1975 


PARAGRAPH ] 

3 


I STS/CTS REFERENCE 1 


* 5$2X5 . 


, | DATE ' ' j 

* 1 15 February 1973, Chg. 1, 25 Feb 1974 



SIGNATURE 



SUPERVISOR APPROVAL 



OATE 



SIGNATURE 



OAT€ 



] EQUIPMENT LOCATED 
[ IN LABORATORY 


EQUIPMENT 
PROM SUPPLY 


CLAMIPIKO MATERIAL 


GRAPHIC AIDS AND 
UNCLASSIFIED MATERIAL j 


bfai» Tapping Machine 
(Hand Tools 
wf ater Main Trainer 
{Shop Tods 


None 


None 


SG m-3 

WB IH-3-P1 
Film:- CE- 10 
Slides: Building 
Service Lines I 



1 3a. Given a sketch of a typical building service line, locate, name and give the 
[purpose of each major component. All six components must be identified correctly". 

(1) Nomenclature, purpose and location of components 

(2) Factors governing pipe sizing 

3b. Make a drawing of a building service line and label each component. Retain this) 
| information as it will be used later. 

(1) Types jof joints ' ' ' 

„(2), Symbols of valves, fittings 



Afr row* 77,) 



ERIC 
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LESSON PLAN (Part I, G*n*d) CONTINUATION SHEET 



CRITERION OBJECTIVES AND TEACHING STEPS (C+nt\nv$ 



3c. "Using a drawing of a building service line, make, a list of the materials 
needed to construct a service line. The hill of materials must accurately identify 
all the materials without shortage and without excess greater than 10%. 

*» 

' (1) Bill of materials 
(2) Take off items 

3d. Using the self-tapping machine and the procedures outlined in training film 
CE-10, tap a pressurized water main and install a corporation stop. Completed 
work must withstand line pressure without leaking. 

(1) Identification and operation of tapping machine 

(2) Tapping pressurized and. non-pressurized water mains 

(3) Safety hazards 



301 
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Course No; 3ABR55235 
.Day: 21 



Branch Approval: 




Date: 22 August 19fS 



PART II 

. INTRODUCTION (45 Minutes)" 
CHECK PREVIOUS DAYS STUDY ASSIGNMENT 
REVIEW: - 



ATTENTION: 



OVERVIEW: 



MOTIVATION: 



3 

302 
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. BODY ,(5hrs & 10 min) 

• PRESENTATION: 

3a ♦ Given a sketch of a typical building service 
line, locate, name, and give -the purpose of 
each major component. All .six components 
must be identified correctly. *~ 

j 

(l) Nomenclature purpose aftd location of 
components 



(a) Cooperation stop (Gock) 



1 Used as a tap into the water main 



2 Generally installed with a tapping 
: machine 

i - 

£ Can be used with a saddle^ . 



(b) Goose neck 



i Used to prevent breakage and 

u damage to cooperation st*p (cock)^ 



(c) Swing joint 



i Usedf to. protect the cooperation lock 




2 Consist of two elbows and nipple 

(d) Expansion " loop 

1 \}£d to protect cooperation st*p. 

2 Is a loop of soft drawn copper 

(e) Pipe used as building service > 

1 Copper tubing ,(Type K) 

V 

*< 

' ^ \ Less joints using soft drawn 
g b Withstands corrosion "\ 

2 Galvaniaed pipe, 

A 
* /S 

4 21' lengths 

b Joint screwed together 

♦ 

3 Plastic pipe (PUC) (ABS) 



a 21' lengths 

5 
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b Joints welded 



(f) Curb stop 



1 Used as an outside shut off 



2 Located inside the property line 
in a curb box 



£ Made of bronze or brass 



(g) Meter stop 



i. Two stpps are generally used/ 



£ 'They are gate valve design 



2 Made of ^copper or brass 



Factors governing pipe siting 



(a) Number of people - occupying the dwelling 



(b) Type of ecjuipnwfrit in thte building 



3b. Make a drawing of a building service line and 
label each component. Retain this information 
as it will be used later. 



(l) Types of joints 



(a) Soldered 



(b) Mechanical 



(c) Screwed 



(d) Welded* joints 



(2) Symbols for valves and fittings 



(a) Gate valve 



(b) Stop & waste 



(c) Elbow 



(d) Soldered" joint 



(e) Welded joint 



308 



(f ) Screwed joint 



(g) Flanged 



3c. Using. a drawing of a building service line, 

make a list of the materials needed to construct 
a service line. The bill of materials must 
accurately identify all the required materials 
without shortages and without excess greater than 
105*. 



(l) Sill of materials-all ^naterials needed 
to install the service line. 



(2) Take off items-items heeded t& -install* the- 
service that is not on the Bill of Materials, 
example (pipe dope) 



3d. Njsirtg the self -tapping machine and, the procedures 

• outlined in training film CE-10, tap a pressurized 
water main and install. a corporation stop. 

• Completed work must withstand line pressure without" 
leaking. _~ n 



(l) » Identification and operation of tapping machine 



(a) Identification and operation of 
tapping machine 



1 Saddle gasket * 




2 Saddle 



3 Chamber gasket 



4 Tie down chain 



5 Main body 



6 Flop valve 



7 By pass valve 



8 Feed yoke 



9 Boaring bar 



10 Ratchet handle 



IX Combination drill and top 



12 Adapter 



(b) Operation of taping machine 



308 



I Maximum water pressure that tap 
~ be made is 90 PSI 



2 Largest tap made under pressure is 
1" inch 



* 



(2) Tapping pressurized and nonpressurized water 
mains * < 



(a)» Pressurized method is used on existing 
mains 



(b) Non-pressurized methods used on new 
main (bring installed). 



.7 
(3) Safety hazards 



(a) Never tap main over 90 PSI 



(b) Use%aution vhen removing boring bar 



(c) Observe all safety precautions 



APPLICATION: 
Complete WB 3ABR55235-III-3-P1 • 

10 



• EVALUATION: * 

Evaluate by oral, written questions, and/or observation 
of student's performance during lesson. This may be . 
accomplished at any time during lesson for increased 
effectiveness. 



CONCLUSION (5 Minutes) 

SUMMARY: 



^MOTIVATION: 



STUDY ASSIGNMENT:. 

Read SG 3ABR55235^EII-4 and answer questions at 
the end of chapter. 
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INSTRUCTOR 
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Plumbing Specialist 
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LESSEN TITLE * 
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LESSON DURATION 
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12 Hrs 


COMPLEMENTARY 

4 Hrs 


TOTAL 


16 Hrs 




POJ REFERENCE 


PACE NUMBER 

34 


PAGE DATE 

2 July 1975 


PARAGRAPH 
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STS/CTS REFERENCE 








NUMBER 

552X5 


OATE 

15 Februarv 1973. Ch* 1. 25 Feb 1974 


SUPERVISOR APPROVAL 


SIGNATURE 


DATE 


SIGNATURE 


DATE 
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1 y 


V 


PREClASS PREPARATION 


EQUIPMENT LOCATED 
IN LABORATORY 


EQUIPMENT 
FROM SUPPLY 


CLASSIFIED MATERIAL 


GRAPHIC AIM ANO 
UNCLASSIFIED MATERIAL 


Hand Tools 
Shop Tools 

•* 


Galvanized Pipe 
Galvanized Fittings 


None 


SG m-4 
wb in-4-pi 

Blueprints and 
Drawings 




CRITERION OBJECTIVES 4 


MO TEACHING STEPS 


\ 






4a. Using blueprints or- drawings, locate and name three major components of 
a typical building cold water distribution system. The three components must be 
named correctly. 


(1) Definition 

(2) Components 












• 


4b. Using given instructions, make a sketch of the cold water distribution system 
in the booth area. Sketch must be complete enough to be used to construct the 
system. 


(1) Location of fixtures 

(2) Size of lines 











O ATC ;£" 72 770 




LESSON PL AM (P«t I, t*n*4) CONTINUATION SHEET 



CRITERION OBJECTIVES AND TEACHING STEPS (C*nfinu«J) 



4c. Following the procedures provided, construct a cold water distribution system in 
the booth areaC All measurements must be within + 1/4 inch of specifications. 

(1) Use of tools - 

(2) Methods of assembly 
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Course Not 3ABR55235 
Days? 22 &- 23 



Branch Approval:. 




-• PART II ' ' . »■ 

INTRODUCTION (45 Minutes) 
CHECK PREVIOUS DAYS STUDY ASSIGNMENT 



REVIEW: 



ATTENTION: 



OVERVIEW: 



MOTIVATICIfr 



3 



Sate : 22 ^uipirt tfl7!T 



3 
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_BOp£ (5 hrs and 10 min) 



PRESENTATION: 



4a, Using blueprints of drawing*, locate the name 
tliree major components of a typical building 
cold water distribution system. The three 
components must be named correctly. ^ - 



(l) Definition 



(Hj Building distribution system- are 
' pipes which conuya v*ter from the 
building service to the plumbing 
fixtures and other water outlets. 



(b) Building distribution main-that part 
. of tie water distribution system , 
which supplies water to the branch 
lines ' 4 



(c) Branches-horiaontals off distribution main 

■ v . • • . 

(d) "Riaers-Verjlcal off branches 

(e) Air chamber- shock absorber for water 



Q 



(2) Components - * 

(a) halves / 3^ 

, '. ; v-- . 4 



I TJlobe 



2 Gate 



3 Check 



4 Pressure regulating 



5 Flush valves 




9 ^ 



6 Faucets' 



(b) Fittings 



i Tees 



2 Ells 90° 



1 Ells 45° 



A. 



£ Tees, reducing 



£ Reducers 



<6 Bushingi 



V. 



mc 
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7 Unions 



8 Dielectric fittings 



9 Couplings 



(c) Materials 



X Cast iron 



2 Copper 



2 Plastic 



4 Galvanized 



£ Stainless iteel 



4b. Usiiig given instructions^ make a sketch of 
> the, 'cold water distribution system in the 

f fc booth area. Sketch must be complete enough 
' to be /used. to construct. the system. 



(1) . Location of fixtures 
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(a) Water closet 



(b) Urinals 



(c) lavatory 



(d) Shower 



(cr) Hot water heater 



(2) Si*e of all Hues r 



(a) Figure the nuaber of fixture to be 



served by cold water 



(b) Figure the number of fixtures to 
be served by hot water* r - 



(c) SiM distribution lines according to 
total number of fixtures to be served* 



APPLICATION: 
4i Accomplish *kak using WB 3ABR5S235-HI-4-P1 



ERJC 



317 



o ■ 



*1 



CONCHJSICN (Day 22) (5 Hin) 



STUDY ASSIGNMENT: 
SG 3ABR55235-HI-4 



318 
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ERIC 



BODY (5 Hr S min) 



PRESENTATION : 



4c. Following the procedures provided,, construct 
a cold water distribution system in the booth 
area. All measurements must be within + l/4 inch 
' of specifications. 



(l) Use of tools 

(a) Select proper tools 

(b) ^Jse, tojLs for rigfrt job 

(c) Inspect all selected tools for damage 

f 

,(2)- Methods or assembly 

(a) Inspect each fitting 

(b) Start at the stop and waatfe valve 

s 

— 1 

»} 

£ (c) Install proper fittings only 

' * * 

(d) Inspect all completed work 
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APPtlC&TtON: Complete- WB 3ABR55235-IH-4-P1 



EVAIUATION : Evaluate by oral, written questions, " 
and/or observation of student's performance during 
lesson, This may be accomplished at any tiae during 
lesson for increased effectiveness. 



SUMMARY: 



REMOTTVATIOK: 



( 



CONCLUSION (10 :'.in) 



\ 



STUDY- ASSIGNMENT; SG 3ABR55235-IH-5 
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1 Coooer Tubinsr Assembly (Days 24 and 25) f 




I LESSON DURATION 


1 CIA5S ROOM/LABORATORY 

I 12Hrs 


COMPfcCMENTARY 

4 Hrs 


TOTAL , 

16 Hrs 


1 POI REFERENCE 


1 PAGE NUMBER 
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PARAGRAPH 
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552X5 
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15 February 1973. Chg 1. 25 Feb 1974 



SUPERVISOR APPROVAL 



I SIGNATURE 
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MECLASS PREPARATION 



1 EQUIPMENT LOCATEO 
1 IN LABORATORY 


EQUIPMENT 
. FROM SUPPLY 


Classified material 


•RAPHIC AIM ANO 
UNCLASSIFIED MATERIAL I 


lEand Tools 


Copper Tubing 


None 


SG D3r5 


(Shop Tools 


Copper Fittings 




WB m-5-Pl thru 


1 * 






P6 


1 * 


i 




Film: TF 1-4082 




;i »_> - - 




Refrig. and 








Repair Tube 








Connections 



CRITERION OBJECTIVES ANO TEACHING STEPS 



1 5a. Using a working drawing, make a list of the materials required to construct a 
hot-water distribution system in the booth area. The list must accurately identify 
all of the required materials without shortages and without excess greater than 10%. 

(1) Symbol identifying pipe and fittings 

(2) Bill of materials 

1 5b. Following the procedures provided, measure, cut, ream, bend, and flare 
copper tubing. End- to- center measurements must be within + %/A inch of specifica- 
| tioris and the flare must completely fill the flare nut without binding. 

/Measuring techniques 
Cutting 
Reamiig 

Bending - . 



LESSON PLAN (Part 1, Gtitrol) C0HTIHUAT 10H SHEET 

, CRITERION O BJECTIVES AND TEACHING STEPS (C.7i^ 

(1) Swedging procedures 

(2) Preparation of joint 

54 Using given instructions and an acetylene or propane torch ' solder a swedred 
[connection. Solder must be visible (in the Joint) KMto^ 

(1) Soldering procedures 

(2) Use of torch 

^^pons, make a ferruled connection in copper tubing The 
finished connection must withstand base water pressure wimoutleakSg. 

(1) Use 

(2) Assembly procedures - * 
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PART n c 
INIROBUCTICN (45 Minutes) 
CHECK 'PREVIOUS BAYS STUDY ASSIGNMENT 
REVIEW: Administer daily quis. 



ATTENTION: 



OVERVIEW: 



MOTIVATION: 
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BODY (5 Hra 15 Kinutea) 



PRESENTATION: 

5t. Using a woiidiig drawing, Mke * list of the 
materials required to construct a hot vatcr > 
distribution system in the booth area, me 

■ -list must accurately identify all of the - 
required materials without shortages- and without 
excess greater than lOg. 



-(l) Components 



(a) Mains 



(b) Branches 



(c) Risers 



\ 



(2> Bill of Materials 



(a) Definition\ 



(b) Use working drawing to assist 



^b. Following the procedure* provided, measure, 



cut, ram, Send, and 
. End-to-center meaauf 
± l/4 inch of specif^ 
must completely filltl 
binding. 



copper tubing, 
must be within 
ons and the flare 
flare nut without ' 
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(l) Measuring techniques 



(a) End 'to end 



(b) End to center 



(c) Center to center 



(2) Cutting 



(a) Hacksaw - 32 TPI 



(b) Tubing cutter 



. NOTE; Do not over tighten 



(3) Reaming 



(a) Removes burr and restores inside 
diameter of tubing 



(b) Tools that can be used 
i Rat tail file 



•4? ■ 
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n 



'I- 



1 k or \ round file 
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3 Reaming bladfc 



Bending 



(a) Hard dr*wn must be annealed 



(b) Spring bender 



(c) Mechanical bender 



X Prevents ke: 



2 Bends angles 180° and under. 

t s 

' "A 

Flaring' 

. ' * ' . .- v • 

(a) i Plug type flaring tool 




Flare cone" 



(c) Makes a compression joint 



A 




the instructions and materials provided 
a /swedged. connection in coppeY* tubing, 
eted-svedgedmuat be straight with the 
and be the depth and diameter of the 



(!) Svedging procedures 



(a) If hard drawn, tubing must be annealed 



(b) Tool must be rotated after being struck 



(2) Preparation of joint 



(a) Clean -male and female ends 



(b). Apply flux 



(c) Solder 



Using g^ven instructions and an acetylene or 
proptae 'torch, solder a svedged connection. 
Solder must be visible (in the joint) completely 
aroun£ the tubing. » 



(i) Soldering procedures 



(a) Solder melts at 36ti° 



• ' f 



(b) Free fjw^ at 415° 



(2^ Use of torch 



/'^ing jiven instructions^ make, -a- tended :U 
connection in copper tubing. The finished 
connection oust withstand base water pressure- 

' without leaking. 

■ ■ r 4 * 

c 

(1) Use : 

(a) Quick to assemble^ 

(b) Compression joint 

(2) Assembly procedures 

APPLICATION.' . v 
Have students accomplish: >WB 3ABR55235-HI-5-P3 



EVALUATION: 

Evaluate by oral, written questiona >nd/Wor 
observation of student's performance foxing 
lesson* This may be . accomplished at any time 
during lesson for increased effectiveness. 



' CONCmSJON (lOMin) 

SUMMARY: 



r 



/ y ±\ 




RIManVAJlON: 



V -J 1 



Is.', 



S7VDYASSIG1MENT: 

•Retd. and answer questions on- SG 3ABR55235-3-6, 
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PRECLAtt PREPARATION 


-h 




IQUIPMKNT LOCATED 
IN LABORATORY 


EQUIPMENT 
FROM SUPPLY 


CLASS! PICO MATERIAL 


•RAPHIC AIM AND 
UNCLASSIFIED MATERIAL 


Hand Tools 
Shop Tools 

* < 


Galvanized Pipe 
Galvanized Fittings 1 

» _^ 


None 


SGXH-6 
WB IH-6-P1 
Rough-in Specifica- 
tions 

Engineers Drawings 
Slides: Water Supply 
Rough-in for Lava- 
tc*y7TJiftaIs>a**l 
J Wat*V. Closets. 




CRfTERION^WECTmS-AND TEACHING STEM -- 



6a. Using a plumber's sketch and manufacturer's rough-in spe cTflcatW, a 1 
list of the mater ials required and determine the proced ures necessary ti 



water supply for both area fixtures. The bill of material must accurately identify 
all of the f equired materials without shortages and without excess greater than 10% 



(1) 

(2) 



Fixtures 
Materials 



6b. Using given instructions, rough in the water supply for the fixtures in the booth 
area, Installing air chambers and electrical insulating fittings as required. The 
water supply must be ready for the fixture. The air chambers must eliminate the 
possibilities of water 'hammer and the insulating fitting must be installed correctly. 

(1) Rough-in measurements 
. (2) Safety 



ATT rom 

AIM 71 
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JgSTNo: 3AHU.5235 BrtnCh Appror»dU _ _ ^ 

. j . PART II 

INTRODUCTION (40 Minutes) 
CHECK, PREVIOUS DAYS STUDY ASSIGNMENT 
REVIEW: 



ATTENTION: 



OVERVIEW: 



MOTIVATION: 
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5& 


r 


BODY (5 Hrs IS Min) 








* - . 


PRESENTATION: 


» 


* 




# / 


6a# Using 'a^plumber' s sketch and manufacturer's 
rough-in specifications, make a list of the 
* materials required and determine- the procedures 
necessary to install the wat$r supply for both 
area fixtures. The bill of material must-, 
accurately identify all of the required materials 
without shortages and without excess greater 
than 10$. 


t 








(l) Fixtures 

» 

•> 










4. 

(a) Shower 


o 




- 


~ — ~p 


• ■» * . ' 
(b) Urinal 


r 








r* h> 

(c) Lavatory 

* -» *■ 


/ 








(dX Water closet v v 


(e) Hot Water Heater 






i 




5 *. (2> Material ^ 
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„(b) Fittings 

' V * 


/ 



















(c) Valve* 
NOTE: Explain each 



Using .given instructions, rough in the water 
supply for the fixtures in the booth area, 
installing air chambers and -electrical insulating 
fittings as. required. The water supply must 
be ready for. the fixture. The air chambers 
wist eliminate the possibilities of water 
banner and th^insulating fitting- must be 
installed correctly. * 



(l) .Rough-ins measurements 



(a) Take all measurements from finished wall 



•(b) End to End 



(c) End to center 



, r 

X&) Center tc center 



(S0 Safety 



(a) Use caution while operating power threader 



(b) Always pull on pipe -wrenches . 
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(c) Wear gloves when' checking thread*! 
pip* 



APPLICATION :"' 



Complete WB 3ABR55235-III-6-P1 and make a material 
list for installing booth fixtures'. 



EVALUATION: 



Evaluate by oral, written questions, and/or .observation 
. of studentis^rfoimance during lesson. This myjbe__._ 
accomplished at any time during lesson for increased 
effectiveness. » 



CONCLUSION (5 Min). 



SUijMARY: 



REMOTIVATION: 



STUDY ASSIGNMENT: Read SG 3ABR55235-III-7 and answer 
the questions at tie end of the text. 
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1 EQUIPMENT LOCATED 
1 IM LABORATORY 


EQUIPMENT 
FROM SUPPLY 


CLASSIFIED MATERIAL 


ORAPN4C AIDS AND 1 
UNCLASSIFIED MATERIAL | 


(Hand Tools 
(Shop Tools 
[Water Heaters 


Copper Fittings 
Galvanized Fittings 
Copper Tubing 

• 


None 


SG m-7 
WB m-7-pi 

Rough-in JSpeciflca- 1 
Hons 1 

Slides: Water 1 
Heaters 1 



[7a. Using the diagram provided, locate and name the major components of gas and 
j electric water heaters. 'Hie eight components of the gas burner and nine components 
I of fee water heater must be named correct ly. • . ' 



(1) Types of heaters 
' (2) Construction features 

7b. Install and light a gas water heater. The piping must not leak and the airrgas 
mixture must be adjusted to produce a blue flame with a yellow tip. 

(1) Burner assembly 

(2) Lighting procedures , 



L 
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BODY (3 Hra and 5 Min) 
PRESBNT1TI0N: * 

7a, Using the diagram provided, locate and name the 
major components of gas and electric water heaters. 
The eight components of the gaa burner^ and the nine 
components of the water heater must be named 

. correctly, 

» 

(l) Types of feeaters 

* ( - 

(a) Gas heaters 



(b) Electric heaters" 

* * j 

(2) Construction Features 
(a) Gas fired • 

; — f 

i Sheet steel casing . 
£ Heat seal insulation 
; £ Cold water drop tub€ 0 



4 Heat 'deflector 



4- Flue 



6 Mutant action temperature control 

\ N . . *- 

2 Safety gas control valVe . 
& Draft divertor 



*- £ Brain cock 



12 Fast recovery cycle 



I 

11 Relief valve 



(b) Electric heater 



; 1 Sheet Steel casing 



Heat-seal insulatioir 



£ Cold water drop tube 



£ Quite operation 

£ Clean operation 
t 

4 



*** . -J 



"0 



6 |elief valve 



4 '* 1 Upper ^hermostate _ 



.£ Lower thermostat© 



9 Drain cock 



jyi) Upper heating clement . 



1 % Lover heating 



7b. . Install and light a gas water heater. The piping' 
must not leak and the ^Lr-gaa mixture must be - 
adjusted to produce a blue flame with a yellow 

,,tip. ' . 



(l) Burner Asse mbly 



(a) Main gas control valve 



(b) Thermos tate adjusting valve 



(c) Air shutter 



(d) Main burner 



3 * n 



ERIC 



(e) Thj&raocouple 

(f) Pilot light 



Cr 



(g) Combination ^Saf ety Valre 




Procedures, 



a) Fill heater with water 



\ 




(b) Turn indicator knob to pilot position 

(c) Light witch 



s -«vi ?v** v.i-^i * 



..(■ 



'(d) Depress indicator knob x 



I- O 

■-ERLC 



#(e) Apply match -to pilot light tip 



(f ) Hold indicator knob down 'for on ninu 



(g) -Release indicator knob 

V ' . ) 

r ' « *• 

;(h) Turn indicator to on position 



6 
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..(!)• Check flame for proper height and color, 



^OBBJ Flame should be a soft blue with the tip 
of flame light yellow. 



APPLICATION: • ? 

4 ' 

Complete WB 3ABR55235-3-7-P1. . 



EVALUATION: 



Evaluate by oral, written questions, and/or observation 
oTstudent's performance during lesson. Thisnnay be 
accomplished at any time during lesson for increased 
effectiveness. 



SUMMARY: 



•'• , CONCLUSION (10 Minutes) 



REMOTTVATION: 




/a 

/ 

/ : ' 

/ 



S1UDI ASSKHHENT: R^d SG 3ABR55235/-rp:-?V Answer 
questions st end of text end review for aeesurooent 
test orer Block EH, 
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Department of Civil Engineering Training SG 3ABR55235-ilI-l 

Sheppard Air Force Base, Texas , 2 December 1974 

EXTERIOR WATER SUPPLY 

OBJECTIVE 

The purpose of this study guide is to aid you in learning the 
configuration and principles of operation of water distribution systems. 

INTRODUCTION 

■ The society we live in today thrives on'the availability of all ~ 
tnings to the members' immediate demand, individual water barrels are 
out and mass distribution systems are in. * V * 

' • i 

Water distriBution systems may be simpie'or complex. Engineer 
drawings become, guides and maps for the plumber. Many systems may be 
included in the same drawings. Correct interpretation of such macs 

fn^ na ^ eS err °? s ln determining materials required, systems construction, 
and design configuration. • " ' 

WATER DISTRIBUTION SYSTEM COMPONENTS 

Carefully planned water distribution systems resemble a grid A 
network of large piping divides the consumer "area into f ubareas. Each • 
SSSL 1 !/!^,? 3 network of smaller piping.' Such systems are often 

* S - b t * °f u f°°P systems. There are no dead ends and water can 
tlow to any point in this system from two or more directions. Further, 
additions to the system will not dilute its functional capability 
Figure 1 illustrates a simple water distribution system.- 



i 



ill Jk 



STORAGE TANK 



* c — 

- 3 LAKE 




PUMP 



WATER 



^ 7 

TREATMENT PLANTS 




CONTROL VALVES 
>WAT£R DISTRIBUTION SYSTEM , 

C* 0-0 20 



Figure 1, Water Distribution System 



Components 



i^^° mp ? nent f Wa ^ r s y stems v ^ry depending on the water source, its 
location in relationship to the user, and water characteristics. 
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Pumps 
. -i « 

Pumps may be required at Air Force installations to pump wate„r from 
lakes, reservoirs, or rivers to a water treatment plant.* After-treatment 
additional pumping forces water into the mains and storage facilities. In 
distribution systems booster pumps may be used to increase water pressure. 
Emergency pumps are used in case of water supply breakdown or to satisfy 
firefighting requirements. When pumps are- installed in a main or ( service 
line, they should be connected to the piping'by unions or flangesl This* 
allows for easy removal of the pumps from the system during maintenance 
or when the pump needs to be replaced. 

Treatment Plants 

Absolutely pure water is never found in nature. For military use, 
water must be free of disease-producing organisms, poisons, and excessive 
amounts of mineral or organic matter. All water 'treatment plants do not 
contain the same equipment. They are designed according to the amount and 
type of minerals and organic matter the water contains. So no two plants 
•will be the same. But they will have the same discharge of water whenever 
possible. 

Storage Tanks 

The normal water demand in a community or military installation varies 
considerably between night and day and for different days of the week. 
During low demand periods, treated water is stored in storage tanks* 
Tfceated water from the storage tank is fed back into the system when the 
demands exceed the capacity of the supply source or treatment plant. 
Storage tanks also provide an emergency water source should a failure 
occur in the system or for firefighting. Storage tanks may be at ground 
level or higher than tl>e portion of the system they serve. Reservoirs 
or storage, tanks higher than the distribution system maintain the desired 
pressure in the system. 

Valves ' * 

Valves are used in the water distribution system, to control the flow 
of water. The different types of valves include gate valves, pressure 
reducing valves, check valves, curb service valves, globe valves, and fire 
hydrants . 

Breaks and leaks can be caused by freezing, ground movement, collision, 
fire, excessive water pressure, and explosion. Gate valves placed at 
strategic points in the system must be closed, thereby isolating the 
damaged area. Service to the undamaged portion of the system will continue 
without being interrupted. 

Globe valves are used in the distribution system on small lines or * 
service lines. They restrict the flow and cannot be used where flow 
restriction is not needed. 

Check valves will"- prevent reversal of water flow due to loss of 
pressure. Check valves will also isolate certain sections of the distri- 
bution system. 

Pressure-reducing valves throttle the flow in pipes to reduce the 
pressure on the discharge side and keep it constant. They are used for 
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feeding water from a high-pressure to a low-pressure system. If greats- 
variations iVi flow rates are expected, different sizes of pressure 
reducing valves will be installed in batteries. 

' Curb service valves control water distribution to individual 
buildings or dwellings. These will be used as the need for water to the 
buildings is determined. 

Fire hydrants wij:l be placed in all areas where there is a need fcr 
fire protection. Proper operation and use of hydrants is essential to 
water distribution economy and safety. All fire hydrants should have 
a gate valve serving as a positive shutoff ia case of damage to the 
hydrant. ♦ 

; . t 

Piping 

Mains and piping aire composed of feeder mains, distribution mains, 
branch or lateral lines, and service lines. The feeder mains are large 
pipe and supply distribution mains and storage tanks. 

' . \ 

Distribution mains are the pipelines whiclv make up the distribution 
system and include any lateral or branch lines, from which service lines 
take their supply. 

Service lines transport the water from the distribution mains to the 
various buildings and facilities. 

The lateral lines will make the distribution system more effective 
and^ efficient by forming a closed loop system. 

With the exception of the fire hydrants and some storage tanks, 
the water distribution system is underground. It is more practical to 
bury a large portion of the distribution system to protect it from damage ' 
from weather and collision. 

Maps and Records 

An important prerequisite for any good operating distribution system 
is a good set of maps and records* The maps should show the location and 
size of all valves, pipes, and other components. The records should be 
an accurate account of all repair and maintenance performed on the system. * 
The maps and records must be updated each time a repair or maintenance 
function ^is- performed. Out of date records are worthless. 

FACTORS GOVERNING WATER MAIN CONSTRUCTION 

- - \ 

Quantity Needed 

The amount of water needed by an air base will depend on several 
factors. The effective population, which is all th£ residents living in 
the dormitories or in government housing, must be furnished domestic water. 

At the beginning of each workday the civilians that work on the base 
start arriving. These nonresidents help make up the authorized population 
of the base. Water must be furnished so each may do his job properly. 

Some bases have large hospitals. Hospitals- use v large amounts of water, 
Bathing of patients, mopping floors, kitchen uses, and hospital laundries 
are some of the uses. 

3 
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The amouxrt of water used by a base will vary both day and^night* and 
sxammer and winter. If a large fire occurs and the firetrucks have to 
pump water all night/ then the base could run low on water supply. This 
would be called an unusual peak demand* 

t 

Firef ighting has to be taken into account when the base is first -built 
so enough water viill be on hand if needed. If the base grows, mpre water 
towers are^neededX ' 

Quality Needed ^ £*l 

There are two types of water consumed on a military bas6. They are 
domestic and industrial. 

DOMESTIC WATER.' Every base must have water that is clear, have an 
acceptable taste, and be free of bacteria. When w&t^r meets these require- 
ments," it is called POTABLE water. 

Evdh though water is potable, there are some things that make it 
undesirable for- domestic uses. These are odors and hardness. Odors come 
from sour gases in the water or frorft minerals such as sulphur. 

Some water" forms a white scale on the walls of water glasses, pipes, 
&nd anything where the water can evaporate. This white scale signals 
the hardness 9f water. When water contains too much hardness, the water 
must be softened. This i»s accomplished in the water treatment plant. 



Industrial Uses 
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Do you remember seeing water trickling down a large cooling tower? 
This is industrial water. There are two common uses for industrial wat^r 
on an Air Force installation. Water to furnish Air Force operating equip- 
ment and heated water for sanitation purposes. 

, Hospitals need pure water for mixing medicines, so they use distilled 
water." Airplanes use pure water to squirt in the engines for" more power. 
The water they use goes through a demineralizer which removes minerals 
from the water. 

Boilers that heat large amounts of water for laundries use specially 
treated^ water to prevent a white scale from covering the insides of the 
boilers* > I 

• 1 METHODS OF ASSEMBLING PIPE JOINTS , 

Lead Caulked Joints < 

Leak caulking is used on cast-iron water pipe. The pipe is available 
in a variety of sizes, lengths, wall thickness, and hub depths. Cast-iron 
water piping should not be confused with cast-iron soil pipe. 

Lead caulking is the most common method of assembling bell-and-spigot 
type joints. The spigot end of the pipe is inserted in the bell or hub 
of tfre receiving pipe. Oakum is firmly packed into the area between the 
hub and spigot end of the pipe with a spigot tool. The amount of oakum 
is firmly packed into the ar t ea between the hub and the spigot end of the 
pipe with a special tool. The amount of oakum applied varies with the 
size and depth of the hub. The remaining! hub depth is filled with molten 
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lead. The lead is tamped and dressed with specially designed tools, 
tools are similar' to the tools used to fabricate soil pipe. 

j « 

Sulfur Joints 



These 



Sulfur joints are assembled and poured in the same* manner as lead- 
caulked joints. The oakum is applied and the sulfur i/s heated to a liquid 
state and poured into the joint. No tamping is required once the sulfur 
cools . # 



Sleeved Coupling 

A sleeved coupling resembles a 
can with both ends removed. The 
cylinder is internally grooved to 
accommodate rubber G-rings as the 
pipe is forced into the sleeve. 
Figure 2 shows pipe ends and sleeve 
assembled. 

▼ 

The, sleeve coupling is also 
used to assemble cement asbestos 
pipe joints. The pipe may be adapt- 
ablef to cast-iron piping by a lead- 
caulked joint. 

Screwed Joints 




Figure 2. Sleeve Coupling 



A screwed joint is used to assemble steel pipe. It requires an 
internally- threaded fitting to be mated with a matched externally threaded 
pipe. A pipe compound is applied to the external threads to lubricate the 
threads, aid in forming a seal between the thread surfaces, and to provide 
ari antiseize for easier disassembly. Normally you do not use screwed 
joints on large pipe. 

Flange 

The* flange joint, as shown in figure 3, has proven its general utility 
and satisfactory performance. It is used in the installation of pumps, 
chillers, heat exchangers, and other ' ' . 

equipment. The flange itself is T 
mcflded separately from the pipe. The 
flange is attached to the pipe' by a* 
screwed connection or by welding. A 
gasket is used between the flanges to 
^form a seal, then^bolted securely 
together to form a water- or gas- 
tight connection. 

Plastic 

\^/^ — ^ \JW/^T 
Plastic pipe can and is often gasket material 

used for service lines. Some of its 
advantages are that it is easily 
connected to copper tubing or pipe, 
it is lightweight, withstands 

corrosion, low cost, and easy to work with and use. Plastic tubing or 
pipe is available in sizes from 1/4 to 8 inches in diameter. 



FLANGES 




Figure 3. Flange Fittings 
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Connecting Pipe to Pumps 

A variety of pumps are used throughout plumbing systems. Three common 
methods, of connecting pipes to pumps are threaded connections, flanged connections, 
and mechanical coupling. f 

Onpyunps requiring threaded connections/ there is a short nipple 
screwec into the pump. One side of a union is screwed on the nipple while 
the other si^de of the union is screwed on the p^.pe. The connection is > 
complerc-d by joining the two halves of the union. [ f 

SUMMARY I 

Vfer.er distribution systems are constructed in loops so that water "may 
reach any point from at least two directions. Valves in the system are 
used to isolate portions of the system, control waterflow, or reduce 
pressure at strategic points. 

Aside from the distribution. system itself, the inclusion of other 
units, such as storage tanks, pumps, and treatment plants, depends on the 
water source, location relative to user, user demand, and water chafacter- 
istics. y 



Steel, cast-iron, or steel and cement asbestos p^e are used for water 
main construction. 

Threaded or screwed joints, lead-caulked joints, sleeved joints, and 
flanged joints are methods of assembling water main piping joint. , 

Plumbing systems are laid out on maps and each unit identified ,by a 
symbol. Maps are used by both construction and maintenance crews as * 
references . 

QUESTIONS 

1* What is meant by a loop water distribution system? 

2. What is the function of the gate valve on 'a water system? 

3. Name £he components of a water distribution system. 

4. Why is it important to have maps of a water distribution system? 

5. Name the types of pipe used in a water system. 

6. When installing a pump, what important item must you remember? 

7. What is the function of a check valve? 

8. * What is the purpose of the curb service valve? 

9. Name the two types of water needed on a military installation. 

10. What does the term "Quantity and Quality" mean when speaking of water 
demands? ' ' < 
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STKEL PIPE ASSEMBLY 



OBJECTIVE 

The v purpose of this. study guide is to introduce the procedures 
used in preparing and assembling steel pipe 

INTRODUCTION 

Steel piping is often usad for building service and distribution 
systems. Installing the system requires correct measuring, cutting, and v 
threading techniques to make the system watertight. 

• - • 

PIPE CUTTING, REAMING, AND THREADING TOOLS 

r » 

; Pipe is not always' the length required for system fabrication. It 
must be cut to the desired length and threaded. There are several tools 
available to the plumber to accomplish each operation. For discussion, 
purposes, this study guide will identify the tools as either hand-operated 
or power-operated. 



•Holding Devices 



sic 



Pipe must be sfecurely supported if cutting is to be accurate. 
Special holding devices have been developed • to hold pipe. The devices, 
called pipe vises, ar*» available in 
a variety of sizes and designs, 
^ses may be hand-operated. Larger 
vises* may also be power-operated. 
The vise jaws are tightened on the 
pipe, holding it in place. Vises 
may be permanently installed or may 
be mounted on a platform with legs 
making it a "portable" tool. 
Figures 4, 5, and 6 show some of 
the vises available for the plumber's 
use. When holding soft* metal pipe, 
such as brass or copper, a lead 
sleeve is placed over the jaws of 
the vise to protect the pipe from 
being scratched or marred by the 
vise jaws* 



-PIVOT 



UPPER JAW 




LOWER JAW 



7 LOCKING 
LOWER BODY LEVER 



Figure 4. Bench Vise 
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/ HANDLE 



Figure 5. Chain Vise 



Figure 6. Strap Vise 



Pipe Cutters, Hand-Operated 

' Figure 7 ilJ^jstrates -a hand-operated pipe cutter. Pipe cutters are 
available in several sizes and designs. Some are designed to cut pip f e 
where a complete revolution around the pipe cannot be made v. The pipe 
cutter in figure 7 requires a full revolution around the pip^for cutting 
To use the pipe cutter, place the 
cutter wheel on the* point where 
the pipe is to be cut and tighten 
rollers snugly against the pipe. 
Rotate the pipe cutter around th^, , 
pipe. .Tighten the cutter 1/4 turn 
after each .revolution around^ the 
pipe. . 

* " : ' 

Support the pipe' end/being cut 
and maintain a hold on the cutter / 
as the cut nears completion. Injury 
may result from the falling pipe and 
* cutter. The cutter may alsb be 
damaged. 




Figure 7. * Pipe Cutter 



Hacksaw 

A hacksaw, similar to the one 
illustrated in figure 8 , may be used 
to tut pipe. Its use produces a 
rough end cut with considerably less 
accuracy than the pipe cutter. 

A variety of blades are avail- 
able for cutting purposes. A hard 




Figure 8. Hacksaw 
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tempered blade is best for dutting hollow shapes and lightweight metals, 
such as tubing, tin, or copper. 

The wall thickness and type of pipe being cut not only jffects the 
type of blade 'selected, but also the number of teeth "pes inch on £he . 
blade. In general, best results are obtained by using^a fine blade (32 
teeth per inch) .on thin-walled tubing. A goarse blade (18-24 teeth per 
inch)'*is used for thicker walled piping. • # \? 




*\*S t 



The blade should be installed in the ffame wifcHf the* teeth pointing 
away from the handle. Cutting is thejr accomplished by applying slight" 
pressure on the forward stroke. Pressure must be released on the return 
stroke to prevent teeth* damage . Excessive pressure used to cut metals 
faster will only damage the blade and require early replacement.. Thin- 
walled materials may be rippe.d or deformed. * ' 

Goggles should always be worn when cutting pipe above or at sho'ulder 
level . 

Reamers 



Piping systems are designed ' 
to offer minimum resistance to . 
liqyids f lowrng through* thenu One 
item of resistance occurs when a 
burr is, left in a cut pipe, 
figure 9. 



A 



PIPE 



B urr farming 



t 



PIPE 



^1 



CUT* 



Figure 9. Burr Resulting 
from Cutter' 



Burrs should be removed by 
filing them off with a rattail 
file, as shown in figure 11, or with a tool specially designed for the 
job, as shown in figure 10 (Reamer). Reaming is ^accomplished before 
, threading pipe. . 



"V, 



CUTTING WHEEL 





Files 



Figure 10. Pipe Reamers 



•The outside surface of a pipe is of$$n marred through normal handling. 
If nicks and burrs are near the «end of the pipe, they must be removed 
before the pipe is threaded. A variety of files shown in figure 11 may 
be used for this purpose; , * ' 

^ ii f 
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filing is accomplished in th v e 
same manner as cutting with a hack- 
saw. Slight pressure is applied 
on the forward stroke only. Occa- 
sional - cleaning with a file brush, 
sometimes called a file card, is* 
required to, clear clogged tee€h. 

\ , A handle shouJLd always be us.ecl , 
with the file to reduce possible 
♦ injury to the. user. ' lt % * *i " . ■ • * 



SlNrflc CUT FLAT FILE 



OOUiLE CUT* FLAf FILE 



AOUNO OOjUILE CUT *AT« TAIL 
*3IWLr cGrTHIANGUJMH FILE 

^Figur/n. Files 



Jhreadii^g^FSpT , ' \ 

nine £& S JfS ?! S f/ f n ?^justable type may. be used to'thrfead 
fiS J8L i'u h l St '°* - dies '- as illustrated in figures 12, are used with 
, the same diejptock. Larger dte'sefs require larger" diestoeks . 

wh, „ ^J^&^ifer* eliminat - eS - * di.es 



2i3tSiSLfc£S 1 T£^ th^become deeper i?3B! 



The . 
icomplet§> 

\ 





figure 12." Die and Stock Set 



Figure 13. Die 



*' m J * * ^ftween the cutting .segment permit shavings to-be expelled 
SS2£ grade cutting oil is applied after* each revolution. This cools, 

lub " c f tes Pitting threads. . Die segments should be kept ' 
clean and properly^ set before' threading, in order to prevent -damage to the 
die segments. and the pipg threads. . • « ent -carnage to the 



NUMBER OF, THREADS 
... PER .INCH 



1/4 -3/8 ' 
1/2 - 3/4 ■* , 
1 - 1/2 \ 
. 2 1/2 



\ * 
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TOTAL LENGTH OF 
THREADS ( ■) 

5/8" 
13/16" 
1" \ 

1 '9/16" 



Figure 14. TPipe. aw&. Thread Sizes 
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It is considered Unsafe* to quickly spin the die off the threaded 
pipe. Damagef to both die and threads* on the pipe may result. Personal 
jinjury may also result if the die comes off* the threaded pipe sooner 
than expected. „ ; 

Pipe Threads • . % 

, Standard pipe threads' are used for all pipes and fittings. Threads 

are identified by number per inch. Eight peaks, or threads in an inch 
indicates that there are eight threads per inch. The number of threads 
per inch is determined by pipe size. The chart in figure 11 lists 'the 
threads per inch for each pipe size. The normal length of the threaded 
portion^ of the pipe is also listed. However, *a general rule is to thread 
enough pipe to expose at least two full thread revolutions beyond the- die. 

Power Threading Tool£ * 

To be able to cut, ream, and thread pipe with power tools is a great 
* time-saver. It can be dangerous, if the- operation is not performed properly. 

There are many types of threading machines. The most common are the 
power bench threader, power-driveri vise stand, and the geared type threader. 

Power-Driven Bench Threader 



\ 



Figure 15* illustrates a power-driven bench threader. Most plumbing 
shops are equipped with this type threader. Two-inch pipe is the largest 
pipe this machine will handle. 




TP -055 

Figure 15. Power-oViven Bench Threader 
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Pipe is inserted and secured in a rotating 'chuck. An individual 
cutter, reamer, and threader can be applied without stopping the machine. 

An oil pump and jet directs oil on the cutting Surface at all times. 
Metal chips and files ^are washed off the pipe and collected in a reservoir. 
Routine cleaning is all that is required to maintain the machine in working 
order. 



Gear-Type Threader 

A geared- type threader is used- to cut pipe larger than 2' 
is held securely by a portable chain vise. The threader is 
the pipe end and the proper size cutting segments installed, 
housing is secured to* the pipe by means of setscrews. 



The pipe 
stalled on 
The cutter 



Power to turn the cutting segments may be supplied by the! portable 
power threader (as shown in figure 16} or by a vehicle equippep with a 
power taTceoff . A drive shaft connects the geared threader to the power 
source. The .geared type threader may also be worked by hand with a 
special wrench and adapter. 




TP -057 




Figure 16, Portcible Power Threader 

Power-Driven _ Vise Stand 

/- A power vise stand (illustrated in figure 17) is al^o&' common 
Machine used in plumbing shops and on the- job. Simply speaking, it is a 
rotating vise. 

» * 
Once the pipe is installed in the vise, cutting, reaming, and 
threading, pipe can be accomplished. Rotating power is provided through 
reduction gears connected to an electric motor. Bars extending on each 
side, provide a rest for the handles of pipe cutters, threaders, and 
reamers . * 



V 
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Figure 17. Power-DriVen Pipe Threading Machine ^ * 

„ The portable vise stand will only, handle pipfe up to 2" in diameter- ^\ 

Larger pipe must, be threaded by the geared type threader shown in V ^ 

figure 17. However, the portable power vise may be the power source. 

^ ■ i V 

^ NOTE : ^Cutting, reaming, and threading pipe with power \ \ 
(machinery can becomp a» common* opejratioij. It- can become \ 
^jich a routine operation that; a plumber can "do it blind-r 
fblded" so to speak#\\ Such coricept^s have caused serious 
injuries 'to the machine operators \ Arms have beeA broken \ 
by rotating handles. Feet have^been fractured by\ falling^ * \ 
y pipe. Serious injuries Kave been sustained when kn opera- 
tor has been drawn into the machined. This has befen 
caused when dpttfes become caught In the moving" machine 
x ' parts. ■ 



MEASUREMENT 



^ There are three methods of measuring pipe fpr cutting and threading; 
ertd-to-end measurements, A *gentercto-center measurements, and end-to-center 
measurements (see figure ) . These methods must\be understood if 
pipe is. to be cut, to the .correct ""lengths . 



End-to-End Measurement 



End-^to-end measurement is^ the measifrenient from one end of a piece 
of pipe to the other end. It is the full length of the pipe including 
the* thread. , . , * fc 



Center-to-Center Measurement 



Center-to-cent^r measurement is used only when a length of pipe 
has a bend fitting Screwed on Both ends. The center-toVcenter measurement f 
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is the measurement from the center 
of the 'outlet of one fitting along 
the pipe to the center of the outlet, 
of the opposite fitting. 



HE 



-END, TO END MEASURE 



End-tOrCenter Measurement. 

End-td-center measurement, is 
used fof a piece of pipe having a 
-bend fitting screwed on one end 
-oiily^- The -end-to-ceriter measure- 
ment ijr the measurement -f rtftn-one 
end of the pipe, including the 
.thread^ to the center of the outlet: 
of the bend fitting on the t other 
;end. ■ - - 



-END TO CENTER MEASURE • 



-CENTER TO CENTER MEASURE * 




^^ure 18. Pipe Measurement 



. JOINING 3?HREADED-PIPE~ — ~ 

Before astfeJiiby^^j^j5e££ioiv--o'f - 
-£ipe~with~a~~fitting, clean chips and 
idirt frpnt the threads of both items, 
with "a stiff bristle or wire brush'. Then inspect the threads to determine 
that they, are clean. and properly cut. Coat the male threads of the pipe 
evenly with pipe-joint compound. Start the ^fitting on the male thread of 
the pipe by hand, exercising care not to cross the threads. Apply a pipe 
wrench to the fitting and tighten it oif the pipe until the joint is made 
up to the desijred, degree of tightness. The pipi wrench should be placed 
on the shoulder^o|fwe fitting which is on the end of : the fitting being 
Connected. If tmei^rehch is applied to any other £^rt of the fitting, 
distortion of the fitting jnay : be caused and resul't in a leaking joint. 
Generally, two wrenches are needed to tighten the joint, one on the pipe 
and the other on the fitting? (see figure il9 ) . 





Figure 19. Using Wrenches i 

Most 'beginners use excessive strength when # scre^mc fittings or 
valves on pipe. This is poor practice" because not only does Xt waste 
energy but excessive strength wi^Li ^tretch^ ittintf§ . Once *'a fitting is 
stretched 0 it "will IeaJc arid have to be removed and replaced. 



To prevent excessive tightening, the size riipc wrvnoh 
everal pipe sizes are as follows: 



to be? u*30'i for 
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0 inch wrench for l-fi8 n pipe 

8 inch wrench for 1/4" pipe 
10 inch wrench for 3/8 H and 1/2" pipe 
14 inch wrench for 3/4" and 1" pipe 
la inch wrench for 1 J./4" and 1 1/2 " pipe 
24 inch wrench for 2 M pipe 
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SUMMARY 



Cutting, reaming, and threading pipe are common operations performed 
daily by plumbers, ^hese operations may be accomplished either by hand 
or with power tools. 

Pipe may be cut either by the use of a standard pipe cutter or a 
hacksaw. Cutting pipe with a pipe cutter is the preferred method. Cutting 
with a pipe cutter will cause a burr to form on the inside of the pipe. 
This burr must be removed since.it hinders the flow of liquids and causes 
stoppages. The time to remove it is immediately after Jbhe pipe is cut* 
A pipe reamer is used^to remove the burr. The reamer is a fluted unit 
which is placed in the end of the pipe and turned clockwise. The turning 
vi action cuts off the burrs. 

. «■ * 
After the pipe is reamed, it is ready to be threaded. Pipe may be 
threaded by the use of various types of threaders. Threading may' bQ 
accomplished with either handtools or power tools. The pipe must be held 
* rigidly in a pipe vise and the dies properly placed on the pipe and turned 
clockwise to make a good thread. Plenty of cutting oil should be used 
durifrg the threading operation to keep the die segments cool and prevent 
them from chipping. A sufficient number of threads have been cut on the 
pipe when about two threads extend beyond the die segments. 
.*** * * 

Care should be taken when working around power-driven machinery to 
avoid accidents.. Do the job step-by-step as if it were the first time you 
have ever attempted to do it. Just because you are ^using a power-driven 
machine? and you do not see the power exerted by the machine, this does not 
inean you cannot have an accident. Many ^ plumber has lost a finger or 
Dt^kan^his ,.arm by becoming careless and allowing his loose sleeve to get 
caught ih a sei^pf" revolving dies. Remember to keep your sleeves and 
clothes properly Blittoaed^ when you are working around any power-driven 
equipment. . ^ 

QUESTIONS- 

1. What two methods may be used to cut pipe? 

2; Why is it necessary to ream pipe before it is threaded? 

^. How is pipe reamed? . 

4. Why is a lead sleeve used to hold brass, copped, and chromium pipe 
in a vise? 

X 

5. How do you know when the proper thread length has been reached? 

6. Why is cutting oil used during a thread cu|tiTng .operation? 

7. What equipment is used to cut threads ^on V*pe? — ' 1 ' J " *' 




8. Why should dies be cleaned ^nd properly set before a threading 
operation? ; * 

9. What safety precautions should be followed when threading pipe? 

10, Why should pipe be supported when it extends beyond a power threading 
machine? 

REFERENCES 

1.. AFM 85-20, Plumbing 
2. National Plumbing Code 
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SG 3ABR55235-III-3 
INSTALLATION OF BUILDING SERVICE LINES 

" OBJECTIVE 

% To develop your knowledge of procedures, specifications, and materials 

i used in the installation of building service main. 

INTRODUCTION 

The building service main is a short, rather uncomplicatgd^ystem 
connecting the building water system to the street main. TfieAF plumber 
is often called on to repair the system or to fabricate and install a new 
system. This not only requires the plumber to know what is in the system 
but also how large the pipe must be, where they must be installed, e*nd how 
to connect the system to the street main. 

/ " BUILDING SERVICE MAIN' 

System Design 

The building service main is the part of the water distribution 
originating at the street main and extending into building. The piping 
^ is buried £elow the frbstline to protect it from freezing. 

Excessive turns and offsets create friction to water movement which 
m turn affect water pressure and flow. The building service main must, 
% therefore, be as short and straight as practical. 

Figure 20 illustrates a 'typical service main. Individual components 
are discussed in paragraphs to follow. 




Figure 20. Typical Service Main 
Piping % 

* Either, copper, galvanized steel, or plastic piping can be used for 
servicing small buildings, cast-iron pipe is favored for larger buildings. 
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The size of ,the building, however, is not th£ determining factor in 
selecting the size of pipe used in constructing the service main. There 
are a number of variables that enter into the computations in determining 
the maximum requirement for water in a building such as the number and type 
of fixtures, the size of the lawn, climatic conditions, and the number of 
occupants. Local regulations must also be considered. 

/ 

Pipe joints used in the service main are consistent with the type of 
pipe used. Soldered and flared joints are used for copper pipe assembly 
while cast-iron joints are lead calked. Steel piping is assembled by 
threaded connections. 

Corporation Stops 

A corporation stop is threaded directly into the main after the tap 
has been made (see figure 21). This serves as a shutoff until the curb 
stop and the service up to that point has been installed. 

Once the service line is installed^ the corporation stop is used only 
when repairs to the line between the main and curb stbp are necessary. 
Figure 21 illustrates a corporation stop. 

Due to the location of water mains (usually under center of street) 
and in view of the fact that the corporation stop is very seldom shut off, 
no boxes or extension rods to the surface of the ground are installed. 




LEAD PIPE 




COPPER FITTINGS 



Figure 21. Corporation Stop 
Flexible Connections 



Figure 22. Gooseneck 



Flexible connections are used to absorb street vibrations and compen- 
sate for ground settling and shifting. The gooseneck as shown in figure 22 
and the swing joint shc-wn in figure"23 are two types of flexible joints. ^ 




ELBOWS 



CORPORATION 
STOP 




^-STREET MAIN 
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Figure 23. Swing Joint 
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Curb Stops' 



% Curb stops are placed in J:he • 
line at a convenient place between 
the street curb and the' property 
line. The curb stop (figure 24A) 
is covered by a curb box (figure 
with an extension to the surface 
so that the valve may be opened or 
closed. A long k,ey on a rod 
extension from the top provides a 
means of reaching the curb stop 
from the surface. Curb stops are 
particularly valuable in cold 
climates where a building may be 
vacant during the winter months. 
Water service is shut off as a safe- 
guard against frozen waterlTnes " 
within the building or possible 
loss of water through leaky pipe 
and fittings. 




CURB BOX 




A. Curb Stop 



Figure 24 



CURB STOP 



B.- Curb Box 



Meter Stoo 



A valve placed on the street " 
side of a meter on the service lineal 
is called a meter stop (figure 251. * 
Xheir purpose is to shut off the 
water when the meter is remoueS. 
In" some installations it is 'used 
as the controlling step. 'to the 
building. 

Vatermeter ' ' . 

/V'wa termeter is a device used 
tQ , measure the amount of water 
passing through it (figure 26). 
Plumoers irtay use such a device- w,hen 
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Figure 25. Meter Stop 
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determining water consumption in 
various locations on the base. 
When a base buyjs its water from 
the local municipality a meter is 
used to measure the amount used; 
Off-base water customers are 
accessed charges for water service 
based on the amount of water 
passing through the cus/tomers 1 , 
me ter . 



The meter is a precisian 
instrument and should be handled 
with care. It may be installed 
outside or inside the building. 




CK»-07t* 



HANDLE 



DRAIN 
HOLE 




Figure 27. Stop and Waste Valv.e, 



Figure 26. Watermeter - 

- * o 

Stop an<d Waste Valv6 

•» ^ 

r In some installations a valve 
may be installed erther inside or 
outside the building in the service 
line. A It 1$ often the shutoff 
Valve" to the building. ' It is a, 
unique valve"" in that when it is 
turned. of £, water from the t 
building,, water system is. drained 
off through ports in the valve* +' 
body (see figure 21) . .Building 
'watej? systems can be '"drained for 
wintertime protection when'nbt in 
use and .also td facilitate system 
repairs. 



TAPPING THE STREET MAIN . r 

The location of buildings requiring water service are- not always 
identified when the street mains are laid. The street main must, 
therefore, be tapped and a corporation stop installed. 

A. self -tapping machine and specially designed corporation stop h* been developed" 
to enable the plumber to tap'and install a, corporation stop without interrupting water 
service in the main, figure 28.^ The pressure in the main must not exceed 90 psi unless 
a special attachment called a "power clevis" is used to control the withdrawal of the 
boring bar. The "power clevis" prevents damage to the self -tapping machine* due to 
^hock caused by the uncontrolled upward motion of the boring bar. - Using this attachment 
thfe main may be tapped under a maximum pressure of 200 psi. If the pressure exceeds 
200 psi it must be reduced before tapping. _ 

r If the building service line is mtfre than 1/4 as large as the main, construct a . 
manifold assembly. 'This includes making a series of taps on the main and cpnnecting 
them together to the building service line as shown in figure 29. 




WATER MAIN 




MANIfcOLD 



HOUSE MAIN 



-Figure 29. Manifold Assembly 



SERVICE MAIN LAYOUT 



Plumbers Drawings 



When plumbing blueprints are not available tne plumber must prepare 
a working drawing of the system* Figure 30 illustrates some of the symbols 
£bed-to identify net only piping but, &he liquid or gas that may b t e in the pipes. 
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.PIPING, IN GENERAL 
(LETTERED WITH NAME 
OF MATEPIAL CONVEYED) 

"NON-INTERSEC TING PIPES 
TO DIFFERENTIATE LINES 

# OF PIPING ON A DRAW- 
ING THE FOLLOWING . 
SYMBOLS MAY BE JLJSED. 

STEAM" 



CONDENSATE 



. COLD WATER 



HOT WATER 



AIR 



-A- 



VACUUM 



GAS 



REFRIGERANT 



OIL 



Figure 30. Plumber 1 s , prawiJfoV 
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The location of other piping systems which may run ^parallel' tor 
cross over, or even connect to the piping system being constructed must 
also be identified with the appropriate symbol (figure* 31). 




PIPE CROSSOVER 
(NO CONNECTION) 



PIPE CROSSOVER 
(CONNECTED) 



J 



^ ^ , Figure 311 Pipe Crossover and Connection Symbols 

1 ^ J^ gu " 3 \ illustrates a limited number If the symbols' used to 
u xdentxry fittings and valves : . < . 

• . It is iniportant for the plumber to ,not only use appropriate symbols 
but to be fairly accurate In his* drawings. SUch drawings oiten become 
part of the engineer 'drawings of the installation* 

SUMMARY 

. . ? n ° rder .^° successfully plan and lay out a plumbing system, you must 
dL^in* Jhof^J * * nter P ret Plumbing blueprints attd drawftigs. A working 
.drawing should be made, using information .from the blueprints which show 
the locations of all fixtures, piping valves, and fittings. The drawing 
should cpntain only the applicable plumbing systems of the building and 
- should be complete to the extent that it can be used to figure pipi lengths 
'when figuring a. bill of material for the job. / . J-engtns 

A water main can be tapped with a self -tapping machine if the pressure does hot 
^exceed 90 pounds or 200 pounds when using a "power clevis. *' If a service -line of more 
than 1/4 of the sizevof the main is required, sevefal holes are bored and combined into 
a special unit called a manjfold. A corporation stop is used to screw into the water 
main so the service line can Be, run to the building. 

It" 

«r-fJrSS P h! n J ***** Z ilVB - iS US ! d in a ^PP 1 * Une so toe buiidlng- water 
system can be drained to prevent freezing at times when it will be vacant. 

QUESTIONS > - * 



Name the f combination tool used to tap a water main.- 
.Why must a service line be bjj&ied a t a certain depth? ' 
Name the types of pipes that may be used on a service line, 
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Figure 32. Symbol^for Tiping and Pipe Fittings ■ " " 



4-. Whajb is- the purgofee^f a stop and waste vhlvc? * 

1 

5. -" What is the purpose of a curB stop? .* * ' 

K S 

6. % Hame two factors which ai*fect the size of 'the building service line. 

~. Name two-types offlexible connections in conjunction with a 
w ' • builtidng service line. 

8. Name the valve that is installed in the water main with the self- 
tapping machine. , * , 0 /' 

9. What is the Jnaxixpum pressure of a water main in which a sel-f-taoping- 
macnine may be used without attachments. -r * 



. REFERENCES 



V 



1. AFM 85>-20, Plunfc'ing. \ . 
2; 'National plumbing Code. 
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r ■ 'J « 

BUILDING DISTRIBUTION SYSTEMS 

OBJECTIVE * ' *, i 

The purpose of this study guide is to aid you in understandiTK,- the 
prificipies of the Building Distribution SyStem and configuration of the 
system. ♦ * 

INTRODUCTION , 

* 

The 'd ays of hauling water from the -well io the house are gone <3ue • 
to the modern plumbing system. The neatness of installing the building 
distribution system will directly refletst the type of pliunbex who instaxledj 
the system. A neat appearance of all plumbing work shows the pride a 
plumber takes in his work. 

• COMPONENTS OF BUILDING DISTRIBUTION SYSTEM * " * 

' ♦ - ... 

• — Main water distribution systems include all of the piping, fittings, 

a?itS valves used to convey and control or throttle the water. *" r ^ 

3uilding service mams include all pipes, fittings, and valves whico 
convey water from "Sne distribution mains to the building, 

L f-, N T£e building distribution system pififng originates at thd foundation of the structure 
N -~ and becomes an extension of the building service main. The pipe itself may enter the 
^ builcling-t hrough-t he-basement -walls or through the building foundation and into the crawl 



* ' space under the floor joists. 

Building Distribution Main v • n 

A shutoff valve is installed just outside of the foundation. Shutoff valves may also 
be located just inSide the building where the piping enters through the blsement wall 
j • In either case, the pipings extending from this point becomes the cold water distribution 

main, figure 33. Water is thus conveyed to various'poihts throughout the building. 



"Branches * - * . 

Areas requiring water supply within a building may not be in line with the cold 
water distribution mam. Utility areas may belin one part of the building while sanitary 
facilities *re in another. Branch lines, which^may be short or iong, are connect* d to 
the cold water distribution ma*n'and extend' to the areas where the^vater is to be used. 

figure 33., . - 

• • * 

Branch lines may differ in: sije depending, on the\ water demand r- c . -..ie 



irea or fixture connected to t*>em ^figure 33). A reducer fittiVig i^ 
•vt»p. to meeting fc i j.-naliir brarfch line to the supply main. 1 

In most installations the branch line i$ m installed under trie *: cci' 
ana r-tveen zhe . floor joists. The br^ncn line terminates at a ooir.v ..r.at.- 
floor .and wall studs wnere a vertical pipmc section will be installed fox 
f-ix-.re 'connectior . * ; • % 

■* * 

Iran cr. lincc; r.or^-il' run horizontally 'n i slioht grade tov;.?.^ . 
~r. x tc r c vaive . This f :i<zi ■ i^ates • „• a s y irainacj* O.ouJd it be rsquiroc 
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„ Supports for £he branch lines should be installed at no -more than 10 
" foot intervals. Supports cbnsftst o£ either pipe straps/ loobs r *or pre- 
formed hangers. " . - > . „ „ 

* ^p^mwent installations require that pipe support deVic-s be of the 
same-m^tslxata^ the_plpg it supports. A-fomr&f corrosion called electrol 
ysis occurs when 4israalar metals are in contact with each other Cor- 
rosion woLrd occur if a copper or brass pipe hanger is* used to support a 
steeS 'pipe.. Corrosion -wouldeventually cause either or both pipe and 
ganger to fail. . & " * >^r— 

" ; " --. - • V~ -V:^ \ . . - 

.Supply Risers ^ * . *' ' 

- - * ? 

^ * ^f Ure /^ P f lyA «f erS are verticfi l Piping that connect the branch line 
.And fxa(thr« (figure 33). Risers should be 'supported at each floorlevel 

tend Joints. P*pe rests and clamps 'are used to provide support for vertical 
„ pipes and should not depend on horizontal fixture, supplv branches *f or 

support. All piping must be assembled and tested before the wall isT 1 ' 

finished, j \ <• y 



* J 




HOT DISTRIBUTION MAIN 



COLO DISTRf BU TION^MAfN 



Fisuse 33. , Water Distributio 




\ 



\ The €&£ ze of the P*P e going to a fixture will depend on trie type o* the 
fixture ./fisted below is a guide for normal pipe sizing. j 




Dishwasher 

Water Closet (Tank type) 
Wator Closet (Flusjioirjptqr) 



' 1/2- " or 3/4" 
1/2" - - 
1" 
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Urinal- with Flushometer ' / 
Lavatory ^ 
fehower Bath 
Kitchen Sink 
Slop Sink 
Scullery Sink 

Laundry* Tray 
Drinking Fountain 
Hot Water Heater (Domestic) 
Bathtub . , ' 

Air Chambers ... 

<*-W&t~§r hammer is ,a phenomenon 
that results 'from the sudden 
stoppage of waterf lc-w;ina pipe. 
The ^ffect is the creatioh\pf a 
Shockwave which travels *back and 
forth between ttfie faucets or valve 
and the point where the pipe 
changes direction, * 

Water hammer is more notice- 
able when it occurs # iri hard, rigid 
pipe such as iron'/ ' s Leel ; or~brass^ — 
It is less noticeable in_ flexible^ 
pipe such as copper, : 

Water hammer may be reduced i 
y using any or all of the following 
tethods: ins_talling air chambers, 
as illustrated in figure. 34,. 
using slow closing' valves and faucets - 
or installing commercial type air 
chambers/ sometimes referred to «s 
shock absorbers'. 

TYI>ES OF PIPES AND JOINTS USED ON THE 
Types of pipes , 



3/4" 
1/2" 
1/2" 
1/2" 
1/2" 
3/4" 
1/2" 
1/2" " 
3/4" supply 
1/2" 
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Figure 34. Air Chamber 
BUILDING DISTRIBUTION SYSTEM 



The typ&s of pipes most commonly used -in hot and cold water systems 
galvanized, plastic, and copper. 



are-: 



[Types of Joints 



are j 



The types- of joints most commonly used in hot and "cold water systems 
threaded, soldered, solvent weld, and glared. 



SUMMARY 



-tf 



The building distribution system consists of building distribution 
mam, branches, risers, air chambers, valves, and fittings. Piping must 
be properly 'suppoxted;\§ftd slightly -graded to facilitate drainage of the 
lines-, at: the lowest pop*t. The type of supports should be the same 
material as that df tlie pipe .to prevent electrolysis. The types of pipes 
used consist* of galvanized, plastic, and. copter; joints consist of 
threaded, soldered, solvent weld,, and flared. y 



.QUESTIONS' 

1. Whkt does the building distribution system fcpnsist of?*~ 

2. What is a branch? „ i 
3; What is a' riser? * 
4 - ^ Is the. material used fo* hangers the same as the pipe? 

5. How are supply risers supported? 

6. What is the purpose of an air chamber? 

7. Why do branches normally run at a slight grade? ' 

8. On most ins tallation^ where are branch lines installed? 

9. How often should supply risers be supported? 
lp. How often shoX^Ld branch lines be supported? 

Preferences^ >, * "~ " " - — 

1. AFM 85-20, Plumbing. ' 

4 

2. ' National Plumbing Code. 
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COPPER TUBING ASSEMBLY & * 

OBJECTIVE^ ~ ^ ^ . 

* i 

The purpose of this study guide Is to describe types of copper pipe 
and tubing and their assembly methods, - . 

INTRODUCTION — - - 

Copper tubing and pip^ have become increasingly popular with plumbers 
due to the ease with which they can be assembled and installed. 

Copper pipe or tubing preparation and assembly methods will be 
discussed under the following headings: \ 

* IDENTIFICATION OF COPPER PIPE AND TUBING 

• CUTTING AND BENDING METHODS 

- FLARED AND SOLDERED COPPER JOINTS " - . - \ ■ /* 

' © TORCHES X % . 

IDENTIFICATION OF COPPER TUBING „ 

ThP nl^tl%^ e J OUrma ^\ tWeS ° l °° pper tubin ?« They are K^-X, M, and DWV. 
The classification is determined by .wall thickness, ^ 

Type K 

A green color band and/or a stencil BrT the tubing surface identifies " 
tne pipe as type K. . It is, recomrnSnded for underground i^tallation and' 

w!5 ?"f^": hSSL K " r^ lable Var ^ et y of sizes ranging, from 

1/4 to 12 in diameter and has the thickest wall of the four types . 

Type L J t _ ^ ^ _ ~ _ - - *" .. - 

. A blue color band and/or a stencil identifies this copper tubino ii 
has a medium wall thickness and is recommended for interior use. Tvee L 
is .also available in 1/4" to 12" diameters. fl YP 

.Type M ' • . ' * 

' i 
" 'Type M has a light wall thickness and is used in low-pressure ' 

S^irS 0 "',.-" " COl ° r COd6d red> ^ pe M is, available in sizes 1 1/4" 
througn 6" ln-diameter. • 

Type DW 

It . S T usef ° f all 1 ^P e ? of co PP" tubing is classified as DWV. 

hJnH nonpressure applications and is distinguished by, a yellow 

oand. This material is available in sizes -1/4" to 6" in diameter. 

arinealeI P "offSp«L be ******* *" hard dr-Wn (hard temper) or , 

•m. • 

I 

■ • " * 33 * 
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The hard drawn copper (K, M, DWV) i*s available in 20-foot lengths. 
Annealed copper, including K 'and L are available in rolls. 



.CUTTING AND BENDING METHODS 



Cutting. Methods 



A watertight joint begins^yith feorrect joint preparation. 



The initial' step- in-preparing a joint is to measure t'he pipe and 
mark it. It is a simple enough operation. To get the measurement for 
the pipe length, however, involves 
consideration for Sittings and type 
of connection. This subjecfc^will 
be discussed later in the 3tudy~ 
guide • 



ADJUSTMENT WHEEL 



Once the tubing is measured 
and marked it must be cut. The 
desired* tool for cutting copper is 
the tube cutter (figure 35). its 
operation is no different than the 
pipe cutters used in earlier 
lessons. Copper tubing is softer 
than iron or steel ♦ Caution should 
be exercised when "tightening the. 
cutting wheel against the tubing. 
The tubing may flatten under 
pressure. * 



CUTTER WHEEL 




TUBING 



REAMER 



*Figure~<3 5. "Tube^Cutter 



A fine-toothed hadksaw may be 
used to cut copper tubing. A ' 
proper jig for supjpoj^ting the^tubing^-^ 
while cutting is recommended 
Tfigure 36). A fine-toothed blade (32 te6th per inch) will make a clean 
cut and the tehdency for the copper to tear is minimized. Too much 
pressure applied to this hacksaw on the forward stroke will not only tear 
the copper but also tends to flatten the tubing. 



V-CUT IN WOOD BLOCK 
HACKSAW 




Bending Methods 

Either hard or soft drawn 
copper tubing may be used for 
waterlines* Soft copper, can be 
formed ^into desired bends -to change 
' line direction. If care is taken, 
copper tubing may be ben^by hai]fd* 
However, the slightest excess * 
-pressure atone point will result 
In a flattened or kinked tub,e. 

Figure 36. Jig for Cutting Tubing . When hard. cppper tubing is - 

. used, a fitting .should be 'used for 
changing directions. However, hard tubing requires annealing (softening;) Vl . 
the portion to be bent. A torch is used to heat the pipe to a dtfll'red 
glow* Applying a- cold wet rag to the area will 4-id .the annealing process , 
and cool the metal quickly. ' ' " 




Figure 37. Bending Tubing 
Filled with Sand 



Kinking may often be prevented ' 
when bending tubing by hand by- ; fiil T 
ing the tube with sand. Figure* 37 f 
illustrates benfiing a sand-filled , / 
tube b^hand. 



/ 



A bending spring, shown in 
figure 38, may also be used to 
prevent the. tubing. from flattening 
_ or. kinking... _The spring, is avail-- 
able in a variety of sizes, and 
can be used on the outside or 
insideof the tube. 



Mechanical tubing benders are considered the most practical method 

?££ e £«3L J C 2 PPer tubin 9; Fi 9 ur ? 39 illustrates a typical mechanical 
tube bender. Benders are available in a variety of size* and designs. 





SPRING TUBE BENDER, 



Figure 38. Bending 
Tubing using a. Spring ^ . Figure 39/ T,ube Bending T,pol - 

FLAKED AND SOLDERED COPPER JOINTS'* ;v, * 

eifAA^f^^^ii 8 "2* alW w yS USed t5 chan % PiPe directioxi. Stings 7 
either flared or soldered may be used.., Figure- 40 /illustrates. fittings 1 
requiring both 'flared connections and soldered connections. Copper tubixiq 
wrxll-.pever be threaded;, as thte {walls "are too thin. , MWr • 11X9 
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COMMISSION NUT 




^-FITTING 




Flared Joint 



Soldered Joint 



5** 



9 s 1 



Figure 40 

% 



t COMPRESSION NUT 




FITTING 



zm&n — 

FLARED COPPER TUBE 



An easy and satisfactory 
method of joining copper tubinjg 
is done by flaring the ends on 
* the tubing and pressing the I 
flared and against the tapered 
surface of the fitting and then 
screwing the flare nut up tight » 
over the end of the fitting > 
(see figure 41) . 

One advantage of flared 
connections over soldered connections 
is the -f lared can- be disassembled 
without prpblems.^ 

\r to k ~ c ' 

The total length of the tubifng will be|reduced somewhat due to the . 
flare. Allow 1/8 inch for flare floss. Aft£r the tubing s has been cut it 
will be necessary to dress both the inner and outer surfaces. Insert a 
reamep into the tubing and turn clockwise until the tubing is returned to 
*its original* diameter and burrs have been removed/ Remove burrs from the 
outer surface with a fine tooth rattail file or emery cloth (figure 42) . 



Figure 41> Cross- Section of 
Flared Fitting 



BEFORE 



AFTER 



\\& 4 , ... ♦ 



Figure 42. 



Before and Aftfcr Reaming Gopper ,Tui}in3 



Flaring copper tubing -requires the use of a flaring block. and cone 
(figure 43) or a flaring plug (figure 44). Each is available in various 
sizes. ^ " 'f 



9*P 




TUltNG 



CLAMP 




OARE BLOCK 



COMPLETED FLARE 




"THANOLE 



•Figure 43. 



rFLARING FACE 



Flaring Tools 




TUBING 



BENCH 



Figure 44. Flaring Plug 

The flaring plug may be used' 
in conjunction with a flaring block 
or may be used alone. The stem is 
inserted into the pipe or tubing. 
The pipe or tubing must be firmly 
held while the plug is driven into 
the pipe. Blows [applied to the plug 
should be moderate. OJhis permits 
the^flar^ tojrorm and prevents it 
from splitting T ' ^ ^-"^y-- — 



A flaring block is used to' hold £he tube firmly when using a flare 
cone or plug. The tube is inserted into the correct size hole and the 
block is tightened. The tube should extend above the block a wall thick- 
ness of the tube. The cone is aligned and screwed *into the tube. Again 5 
take care not to tighten 'the cone when the flare is completed , splitting 
the flare may result. 

SOLDERING COPWfft TUBING 

Copper tubing is joined to fittings by, flaring the ends and using 
special fittoings or by soldering the tubing to a fitting. Soldered con- 
rieptions are/ normally used because they -are easier to make and will with- 
stand vibration better. 



To prepare copper tubing for a good joint follow this process. After 
the 'tubing has been measured, cut, and reamed, the outside of the tubing 
and inside of the fitting should be cleaned and fluxed. The^^fiux prevents 
oxidation. Heat is then applied evenly around the fittings. Moving the 
flame back and forth will prevent overheating. . 

When a line of solder (50-50X shows up around the fitting, that is, a bead of solddr 
appears at the edge of the fitting, the joint has all the solder it will take. ;The process 
of the solder being drawn around the joint is called capillary attraction. ' 

y t * 

, The joint should be allowed to 4 cool for a short while". A rag, 
saturated with water, will hasten the cooling. Remove any surplus solder 
with a wet rag by wiping the joint quickly while it is still hot. 

I * mm*****- * „ " 
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When disconnecting a soldered / 
copper tube from a fitting on wh^sli^ 
other soldered connections are to be 
left, intact, the application of a/ 
wet cloth to the Mparts which are / 
not to be disconnected will preveht 
melting of the solder at such con^ 
neqtions* This application of a iwet 
cloth^on joints already soldered / 
will aid in the soldering of a joint 
nearby. If two outlets of ai "tee" 
are wrapped with a wet cloth, the 
^other outlet of the "tee" can be 
^soldered and not melt the otiher/two 
outlets".- Figure 45 §hows how to 
apply wet rag when solcfering. / 




Figure 45 



There are numerous hazards which will be involved during -sweat- 
soldering copper tubing. The Sittings and pipe tfill^ extremely -hot 

. and must jiot be laid where someone else could pick' them up accidentally. 
Gloves and goggles* should be Worn during the operation for protection of 

. the hands a'nd eyes . \. . I 



When soldering around ^ombustible materials, care must' be t^ken as 
to where the v flame is pointing. It would be very easy to start a fire 
with the acetylene torch - by ! itrst touching a structural member with the 
flafne, v I V / . 



.AgGULATOf? 



TORCH 
HANDLE 



. # TORCHES - . \j 

The heat necessary for "sweat- 
ing" fittings on copper pipes should 
be a concentrated flame of high 
enough temperatures to' quickly bring 
the, fitting to the melting point of • 
solder. 50-50 spider ($0 percent 
lead and 50 percent tin) melts at 
360 'degrees' F, and is free flowing' 
a't 415 'degrees F. Silver solder, 
used fpr -high-pressure lines, has a 
much higher melting point, and is | 
free flowing atfover 1,000 degrees P 
F.. A blowtorch' is capable of 
producing enough heat to melt land 
free flow (50-50 solder, but th6 
flame is n ,j t concentrated and the 
torph ij3 v cumbersome to use. If 
at all possible, an air-acetylene 
torch should be used (figure 46) . 

^ Small portable cylinders of 
acetylene gas with hose aricl tip 
connections produce very efficient 
heat for, soldering. 



iThe aqetylene gas mixes with 
txnospheric air ^containing 21 . 
percent oxygen to support combustion Figure 46 
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'TANK VALVE 




itylene Torch 
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• and produces a f lamo . up. to* ,4 , 0C0 
degrees F. , Figure 4S* shows an air- 
ace ty lene * unj. t . 



.Ox^acoty lc-no voiding systems 
maybe used* if care Vv is exercised 
when operating it. The -high purity 
oxygen combined with acetylene 
produces a very, high he a t* and could 
TOrn.f ittJLngs- and -tubing if. allowed 
to remain in v one spot for too lfcng 
a time* Ari oxyaCetylene unit is 
shown in, figurc ; 47. 



Compjfessioh Fitting \ 

< * 

Compression fittings (see 
figure 48) are used to* connect 
copper tubing. These fittings 
-consist of three parts; the ' 
fitting, a compression ring, *and 
a nut. After. t the tubing has 1 been 
cut, re amed/K v afnd ^dressed, slip 
the nut on tl?e, tubing' Sirs.t and 
then the compression ring, * Use' an : 
open-end wrencty or an adjustable jaw 
and .tighten^ the nut on the fitting, 
ring between the fitting 'arf3* the nut 



<jAGt 




The nut frill squeeze the compression 
making a water- and gastigfit seal. 




i 



4ft 



i 



«3> 
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SUMMARY 



r»*7JT B advanta 9 es - of copper tubing are:' less weight, handles easier ' 
2£?i!«.f rrosxon, has smooth interior, requires lesl space, easi" t6 
^fabricate, and easier to cut and bend. • ' ~ ei co 



/ ' . 

-* .There are four types of qopper tubing: k; L, M, and DWV. If tubing - 
<u S 5° „■ " t ' c severa l° methods can be used; the mechanical binder is the * 
best. Fittings are also-use^ to change pipe direction.- Joints are made 
by either flare or soldered connections. In either ca^e, allowances ' 
have to be made for the flare and fitting llength in "determining pipe length. 
Pipe ends must be reamed and dressed after cutting if a good ioint is to-be 
made . , < ■* 

/Copper pipe and tubing may be cii* by eithet tube cutter or hacksaw. 
Tube may be flattened if tob much pressure is applied to tfie cutting- wheel. 
A hacksaw blade of .32 teeth per inch is recommended when" cutting copper 
tubang. Excessive pressure on the blade may not only ^flatten the tube but 
tear the cppper as well. t ' ^ 

* ' ^.variety of torches may be used .for heating copper joints for sweat: 
soldering. The air-acetylene torch is the jnost desirable. 



QUESTIONS » < 0 * 

* <.'^ • . - ■ - * - * 

1. ' Why is copper tubing flared or soldered rather than threaded? 

..«-.--.. 

2» What methods- are used -to change pipeline direction?** 

JJ. $iat must be *£onfe T:o"^Bubing before attempting to flare? 

4. When* is it necessary to anneal copper tubing? 

5. What are th*e classlf icati&ns of copper "tubing? 

6. 'What Is the purpose of flux?' < - 

7. What draws solder into *t he space befcwee^ tfie tubing and- fitting? 
8-.- What is reajuired tc^nsure^ a good' soldered connection? 



• ^ Wha£ is g^ed to hold »the flareqTend of the pipe to the fitting? 

10.. How far above tfhe surface of the block should the' tube .extend to make 
'a cfood* flare? . , v ~ 



REFERENCES 

1< ~AFM' ff5-2Q # P^mtbing. 

2. ATM. 127-1G1," /Industrial .Safety Accide3\t^ Prevention Handbook. 
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WATER SUPPLY ROUGH-IN FOR FIXTURES^ 

OBJECTIVE' i 

This study guide willjhelp you to better understand the proper 
procedures for' roughing-in the supply risers to fixtures. 

INTRODUCTION ^ " 

Providing water supply to the fixtures is the final step prior to 
installing the fixtures. The fixtures cannot operate in a sanitary* 
manner without a water and waste system. Piping for these fixtures must 
be installed according to the manufacturer's specifications. — 

BUILDING WATER DISTRIBUTION SYSTEM - 

The building water distribution system is all the piping inside the 
building. The distribution system conveys water from the service main 
to the plumbing fixtures and other water outlets. The components of 
the building distribution system are the distribution main, all branches , 

risers or drops, and control valves. 

* * 

Distribution /Main 

* • 

A distribution main is the horizontal pipe inside the building that 
connects to the "service main and extends full length under the building. 

Branch 

The branch is the horizontal pipe that connects to the distribution 
main and is run to an area dlose to the fixture. 

Riser ' ^ 

A riser is ,a water supply pipe which extends vertically to convey 
water to the fixture. • 

Types of Piping 

The type's of pipes most commonly 
used in a water distribution system 
are. galvanized, ^plastic, and copper. 

Air Chambers 

0 

Water hammer is a phenomenon 
that results from the s-udden stoppage 
of waterflow in a pipe. The effect 
is the creation of a Shockwave which 
travels back and forth between the 
faucets or valve anc) the point where 
th>e pipe changes direction. 

Water hammer is more noticeable 
when it occurs in nard, rigid pipe 
such as iron, steel, or brass. It 
is less noticeable in flexible pip$ 
such as copper. 

41 
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Figtire 49. Air Chamber 



/ 



This phenomenon may be reduced by using any or all of the following 
methods: installing air chambers, as illustrated in figure 49, using 
slow -closing valves and faucets or installing commercial type air chambers 
sometimes referred to as shock absorberjs. 



Backing^ Boards 

<- Before any wall-hung fixture 
is installed/ a backing board or 
mounting board must.be installed 
in the building wall to support , 
the fixture (see figure 50) , f he 
board i£ usually cons tyruc ted, of 
'a 2-inch by 4-inch or 2 X 6 timber 
and is notched into the studding 
of^the building at an appropriate 
height for hanging the fixture*.- 
The studs should be notched evenly 
and the bottom of the mounting 
board should bear directly on the 
notched portion of each of the 
studs. 



HANGER 




"V TRAP 



Figure 50. Backing Board 
Installation 



Lavatories* 



A lavatory "is an essential fixture for all Air Force bases. If it 
is installed properly, it will probably be maintenance-free for many 



years , 



Figure 51 illustrates the most popular types used in the Air Force, 
They are: wall hung, pedestal, counter top (flat rim), and trough. 
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A. -WaU Hung Lavatory 
-^B-^r^ 




:ka -C58 



, B. Pedestal Lavatory S 



\ 



C. Counier Top La/atory 
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D. Trough 



Figure 51. Lavatories 



Urinals 4 

o' andl" ; r l f a °rp ?H SiC ° f urinals < see illustrations 52A.' 

The Stall tvnf V ^ 5 e W !" X hUng ' trOUgh ' Postal, and stall tyoe 
J' lut^J 79 ^ T USSd exfcenslv ely in public buiidinas. The wail * 
and th.e pedestal types ire common in the military usage 



3, C, 



ur.g 



new f 5 ^^ Sta11 typeS of urinals are not aporoved for use 

££ ^ Ct *° n ? r . :na ^tenance replacement in the Air Force u^ ais 
.are made of porcelain, enameled cast iron, or vitreous china o»t£u«£ 
tney must have a high resistance to acidc ^^eous cnma o*cause 
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Walter Closets * 

Water closets (figure 53) for plumbing fixtures -are used tp convey * 
organic body was.tes to the drainage system. The closets ace constructed 
so that flushing will siphon out %he contents. The flushing action also' 
'siphons the water out of "thfe trap seal,. 'The trap is resealed by the 
refill provided in "tne closet tank. • 

Water closets made of vitreous china are available in a wide variety 
cf types, including the common washdown bow\, the washdown bowl with yet, 
the reverse trap bowl, and the siphon jet bowl. Although each of these 
water closet types is installed in the same way, they differ in their 
flushing action. 

Figures 53 illustrate the wall-hung type "and the floors-mounted type. 





Wall-Hung Water Closet Floor-Mounted Water Closet 

' A ' B 

Figure 53. Water Closets 

v * 
Flushing Mechanism. . 

Cold water for flushing a water closet can be supplied to a water 
closet by a closet tank or a flushometer type flush valve. The closet 
tank is used mostly in residential water closets. With such a tank, a 
minimum of water is effective in quietly and effiaiently flushing the 
water closet. 

Flushometer type flush valves are m'ore advantageous in installations 
where noise and economy are not particularly important. The required 
size waterlme for *a water clpset equipped with a flushometer is 1 inch % 
and for a water closet- equipped with a tank 1/2 inch. " t , 

Figure 54 illustrates the two types of flushing mechanisms. 
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Diaphragm Type Flushometer 
Valve 
B 

" S<. Flushing Mechanicr. 



Symbols for Fixture? 

I'lumbxng like other trades, has* a language of its own. It is not 
only spoken and written, out also pictured by the use of symbols on 
blueprints and drawings. 

v 

figure 55 illustrates a few of the .symbols of fixtures' commonly used 
m the Air Force. 



URINAL 
(STALL TYPE/ 



O 



URINAL 
{PEDESTAL TYPE) 



TU 
URINAL 
jTRQUGH TYPE) 



URINAL 
(WALL TYPE) 



CORNER BATH 



RECESSED 8ATH 



o 



WL 

WALL LAVATORY 



O 



PL 

PEDESTAL LAV 



NO 
TANK 



WATER CLOSET 



6 



LOW 
TANK 



WATER CLOSET 



Figure 55. Symbols' of Plumbing Fixtures 
Rough- In Procedures 

The building water distribution system of a building consists of all 
the piping, fittings, and valves that carry water from the service as 
well as to the building plumbing fixtures and equipment. * 

BATHTUB- SHOWER COMBINATION J 

Todays health standards require that some type of bathing facility 
be* available in every dormitory and private home or dwelling. A bathtub- 
shower combination is designed to be installed in a home. It gives the 
user an option between taking a shower or relaxing ilf a tub full of water. 
The plumber must know beforehand that a combination bathtub-shower will be 
installed. It would not make any difference as far as the drainage is- 
concerned. Adding the showed would make a difference in roughing-in the 
water system .however . 

"There are many types of bathtubs in use today. Each manufacturer 
makes their own design/ However, they have a few design features in 
common. Such as, they are either right- or left-handed (see figure 56) , 
recess or corner, and are made of steel or cast iron with a baked enameled 
finish. Whehi a shower is addec* then the bathtub becomes the shower base. 
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«• Figure 56. Left- and Right-Hand Tub 
SHOWERS 



Showers are designed for use in 
dormitories, hospitals, and industrial 
areas ♦ Many homes have showers known 
as a three-quarter bath. They are 
usually located off the master bedroom. 

Individual . SJiower 

This type of shower, figure 57, 
can be found in either a home or a 
dormitory. It could be a stall type 
or it could be all tiled with .either 
& shower curtain or enclosed with a 
glass or plastic door. 

Showers in a dormitory could be 
exactly the same as in a home except 
that there would be more than one 
shower. 

Gang Type Shower 

* ^ 

This type of shower is used by 
industry, gyms, dormitories, and 
institutions, see figure 58. It is 
used where many people bathe at one 
time. Usually" ii: is a room with 
^waterproofed walls and a large floor 
^drdin^or drains, therefore/ a gang 
type shower would be any shower room , 
witjr two or more shower heads. 
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Figure 57. Individual Shower 
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Figure 58. Gang-Type ,Shower 

SHOWER ROUGH- IN PROCEDURES - 

Knowing the proper steps to take is very important in installing the 
piping system for a fixture. Even'an experienced plumber should not rely 
on past experience, but should refer to specifications when installing the 
piping system for a fixture. 

Specifications ; 

Before roughing-in water supplies to a fixture, know the type of 
fixture to be installed. The type of^ fixture to be installed is identified 
on the blueprint for the particular job. Refer to the manufacturer's 
rough-in specification for the rough-in piping measurements. < 

Figure 59 is an example of a manufacturer's rough-in specification 
for a bathtub and shower combination . Thte rough-in sheet gives two views** 
and the necessary measurements for correct location and installation of 
rough-in piping for the fixture. By referring to the drawing the plumber 
can determine that the water supply risers must be 8" apart to correctly 
connect the mixing faucet to the pipes. Measurements are important to 'the . 
plumber when roughing-in piping?. 



The 
catting, 
and shove 
under the 
v where the 
piping to 
Jioles to 
.necessary 
piping is 



knowledge gained in preceding lessons can be used when measuring, 
reaming, threading, and Installing pipe and fittings, for the* bath 
r water supply ♦ In .most installations, the branch line is run 
floor and between the floor joists to the point under the wall 
holes are cut through the floor and soleplate to permit the 
go to the fixtures. The pipe risers then extend up through the 
the height necessary to connect with the fixtures. When it is 
to run the pi-ping down from an overhead distribution system- the 
called a drop, rather than a riser. 
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Enamtltd Rtctss Bath Combinations 



NOTf-NO CONCEAifO MMNO fVINttHtO. 
I 2* 



- C/l Of VT' S.t S. SUfKiM 



-SHOWU AIM • 
IV DO. HOU 




nom. size 


5* Isw 


i 





-«N. HOC* JLZLI1VM V 1P.S. THftCAOS 

Sh* 0.0. twno 



Figure 59 
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» The branches are connected to "the main line by using a nipple and a , 
90 degree elbow. (See figure 60.) 

In fixtures with hot and cold water, the hot water should always be 
on the left, ' 



SUBFLOOR 



SOLE PLATE 




BRANCH LINE 



RISER 



Figure 60. Branch Line 
50 
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The hot and cold water branches normally run at a sliyht qraUo, 
dropping toward the meter or shutoff valve. This allows the system to 
be drained. 



be supported at 10-foot intervals or 
proper slope or grade. Supports 
re loops, or manufacturered pre- 
tions, the supports should be of the 
electrolysis" which destroys metal 
that develops between dissimilar 



HOT CAP CAP 



The branch and main lines should 
closer to prevent sag and to maintain 
may be of pipe strap, pipe hanger.s, wi 
formed hangers. On permanent installa 
same material as the pipe to prevent 
by the action of an electrical current 
metals. 

The hot and cold water supply risers 
are connected to the branch lines by 
means of a 90 degree elbow and extended 
above the finished floor to^the heights 
given for that particular fixture indicated 
in the manufacturer's rough-in specifica- 
tions. The risers should be supported b 
using a 2" X 4" header cut to fit ti 
between the studs. The heade^ttls two 
holes. 8" apart, bored thpodgh it and 
large enough to alio\v£h^pipe to* pass 
through freely. Tljerlieader will support 
the risers and keip them aligned to 
receive the jxJmbination faucets, see 
figure 61. 

Mixing Valve 

Mixing valves (figure 62) for bathtubs/ showers, or combin 
and shower installations are nothing more than two valves (one 

» ESCUTCHEON 

90' ELL- UC£*v « 4S°CHR0ME PIPE 

VALVE 

SWIVEL JOINT 

1/2" GAL PIPE 

SHOWER HEAD 




SUBFL00R 
* 

\ Figure 61. Fixture Risers 
\ and Header Support 



ation tub 
for hot 




HOT WATER 
SUPPLY VALVE 



COLO WATER 
SUPPLY VALVE 
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water and another for cold water) in one body. These valves .can have two 
separate handles or only one, which pan be regulated to adjust the tempera- 
ture of the water before it leaves the*, tub spout or shower head. Instal- 
lation of the mixing valve, riser for the shower head, and the drop for - 
the tub spout is accomplished as part of the rough-in. The trim (chrome 
pipe, shower head, spout, and valve handles) is not installed until the 
finished wall or wall tile has been put up by the carpenters. A bathtub 
is ! considered as a rough-in item and must be installed before the finished 
walls can be put up. ) 

SUMMARY _ ' " * 

Each plumbing fixture must be furnished with water at a rate of flow 
which will fill or supply it to capacity within a reasonable time. Manu- 
facturers of plumbing fixtures furnish roughing-in specif ications to the 
plumbing contractor when he purchases fixtures. An experienced plumber 
accustomed to installing certain fixtures may not need to refer to rough- 
in specifications before installing piping and fixtures. Many shops 

urnish their plumbers with simple working drawings which are made from 
the manufacturer's rough-i« specifications. The roughing-in specifications 
wxll indicate the manufacturer's name, the type of fixture according to 
model numbers, the type of operation, the type of flushing mechanism, and 
the measurements for installing piping and the fixture. 

All horizontal runs of the fixture supply risers should be graded 
toward the main distribution line, because this will drain all water out 
of the line and will prevent freezing apter the water is cut off. Shock 
absorbers or air chambers should be installed/^fco eliminate water hammer. 

QUESTIONS , , * t 

1. What is the purpose of the manufacturer's rough-in specifications? 

2. What types- of urinals are approj/ed for new work on Air Force 
installations? 

3. Name four types of lavatories. * 

4. What information can the plumber get f rom # the manufacturer's rough-in 
specifications? 

5. What kind Of piping may be used when fabricating the building water 
distribution system? 

6. What is the function of backing boards. 

7. What causes water hammer? — 

8. What is .a riser? ' * 

9. What determines the height of a riser? • . 
.10. Whac is the purpose of a header? * . 

11. Define a branch lim*. ^~ 

12. How many ^sjjpwer heads would you find' in a gang-type shower? 

13. Nfcne two flushing mechanisms that can be used to flush ^ water closet? 
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SG 3ABR55235-III-7 
INSTALLATION OF DOMESTIC WATER HEATER 



The purpose of this study guide is -to acquaint you with the electric 
ana ges fired domestic water heaters. % . 

INTRQDUCTIOM. . • / ' 

The not water system is .that portion of the plumbing installation 
tnat supplies hot w^ter to the fixtures. . 

There was a time when hot water delivered to olumbing fixtures was a 
iuxusy, and very few people, even those that were considered well to do, ' 
were provided with this convenience. Sanitation standards of today ^ 
nowever, require installation of some type I of hot water system, so that 
\ even the humblest dwelling is provided witn this convenience.* { 

k 

* Hot water systems that are not properly installed will cause the ^/ 
plumber many maintenance problems. ^ • , 

TYPES' OF DOMESTIC HOT WATER HEATER'S 

' * 

Domestic hot water heaters are grouped into two categories: elec- 
trically heated and gas fired. Both types have advantages and disadvantages 
.over the other. The life expectancy of a hot water heater is materially 
shorter today than it was five or ten years ago for three good reasons. 

1. Automatic dishwashers and clothes washers are wia£ly used' and 
they demand high temperature water. 



• 2. People h^Ve increased the amount of hot water th^ 
purposes. / 



use for all 



reat* progress has been made *ih*manufac taring automatic hot water 
5\ Manufacturers have developed an excellent heater, both electric 



3, The widespread use of copper supply lines has extended aalvanic 
-corrosion. This may be prevented by tne use of dielectric Unions, .or 
plastic types of fittings between thjs dissimilar metals. \ * ' 

Grs 

heaters'. Manufacturers have developer an excellent: neater, &oth electric 
and gas, wnich is fully automatic. They are compact units and are manu- 
-actured in different shapes and sizes with a tank capacity of 20, 30, or 
4a gallons. These water heaters have many features that will keep th*m 
operating ror a lbng period of time with a. minimum amount q£ maintenance. 

♦ * • 

Gas Fired Hot Water. Haaters u 

G&s fired water heaters (see figure 63 >* are -designed with all controls 
inneciately accessible for adjusting or service. They have a fast recovery 
time. That is to aay, as hot water .is used, it will take less tine zo hean 
tnore water in a gas fired heater than in an electric heater. 

1. Outside casing of sheet steel.. Galvanized inside' and cut. 
ae-aucifuL, lustrous baked enamel* finish makes cleaning an easy task. 
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2. Heatseal insulation, 
packed by special process forms a 
complete covering -of thousands qf 
tiny inert air spaces abound all 
sides, top, and combustion chamber. 

r *3.,* Cold water drop tube. 

Loose and removable. Extends to 
within a'fevf inches of bottom of 
tank keeping cold water "from mixing 
with th£ hot. 

4*, Heat deflector is located 
in flue way. It. baffles the burned 
gases attd. utilizes the flue, which 
is completely surrounded by water 
as additional heating surface. 

' 5. , All-metal instant acrion 
temperature control. Substantially 

* constructed, dependable, and accurate. 
There are only two positions of * 

* operation r- the burner is full ON 
or completely OFF with only a tiny 
pilot burning. 

'6. Temperature control dial. 

* With arrow indicator. Can be set 
to maintain any temperature from 
80° to' 180°F. 

7. Safety gas control is 
always on duty to shut off main 
burner gas^ supply if the pilot 
should be extinguished. Air control 
ta the burner is the only adjustment 
of the burner flame* 




8. The draft hood is designed 
to prevent downdrafts and' consequent 
troubles . It, also eliminates exces- 
sive coaling drafts through the heater flue. 

9. - Service. The tank is heavy galvanized steel, 
Working pressure 127 1/2 lbs- 



Figure 63. Typical Construction of 
a Gas Water Heater 



Tested at 300 lbs,; 



10. Drain cock with hose connection to flush any accumulation of 
sediment from the heater. Hot water may be used for cooking or drinking. 
Water heaters furnish hot water as pure as yo.ur cold water. 

Electric Hot Water Heater 

Figure 64 illustrates a cutaway of a typical electric hot water 
heater. Some of the features of this type of heate'r are: 

1. A flue is not required, therefore, the heater can be installed 
in any manner in the home. 
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TO DRAIN 



r£MP£RATUR£ Rf L'i' VAlv: 



NAM" Pi a* 

THiN fth.L n.GlL CONOUI 

INSULATION 6LOO- 
l*PP£y THERMOSTAT 

6AKEUTL SCALED-^ 
CA1RO0 UN-' (UPPER 



THIN WALi. P:GIC CONDUi 



STEEL HOUSING 



LOWER THERMOSTAT 

BAKEL5TE SEA-ECMN 
CALROD <JN ,T (LOWER 

PROVISION CQ* 
SEALING COVER 



TOE 5PACE-? INCHES D£EP 
DRAIN COCi- 



CQNGFALED OUT-.f BO" 



COPPER HOT WATLP T$*: 



SWEAT TYPE fJUNG^ 
U?EO BRASbi 



iQT WATfR OUtLtiT FA3TE.NL" 
h^ N RlGIOL v TO CASING % INCHED 




Tk'M PtATc 



ROCK WOOL INSULATION 

-GALVANIZED TANK 
300- POUND TEST PRESSURE 

8AKED ENAMEL* VlNiS^ 

COLO WATER SU p PL* 
%-INCH PIPING 

PRESSURE RELIEF VAtVC 



ALL WELDED BASE 
CONSTRUCTION 
4-INCH BASE 



Figure 64. Cutaway <ff a Typical Electric Hot Water Heater 
2. They are designed for quiet operation. 
3* They are cleaner operating. 

LOCATING WATER HEATERS 
Lor ^ff^?? a Wa ^ er heater is important to the architect and plumber 

I . In a nev- installation, 'check the blueprints o-r plans for correct 

2£EH/E! "* S 35 clo ! e as P oss ible to hot water risers to shorten the 

d^in al F^,T2S/!£!i fl ° W £ r ^ Ch the fixture ' "■»« hot waS is 
' Su ^° lQ water r ln the Pipes must flow before the hot water 
otesTiU -iV -r-; he A S?f t J e fa ^et~is turned, off, the water fn the 
P^pe= win ..OO.L. _f the water heater cannot be placed near the riser a 

01 3aVlng ' ^ %fficie »cy of the ho? water lystem cS bJ' 
maintained by covering long lines' of piping with some type or insulation. 

.55 



ERIC 



39 







• < 

' . f 




♦ 




SIZING HOT WATER REQUIREMENTS 




When sizing a building tot hot water needs , a few items have to be 
, considered: 




1. Number of bathrooms. 




2. Number of bedrooms. 




3. How many and what type of automatic appliances^ will be installed. 
The chart in figure 65 illustrates a minimum recommen'dation for a normal 
average hot water requirement. 




MINIMUM Recommendations for 

Normal Average Hot Water j 
Requirements 


/ 


Number of 'Number of Minimum- Storage j 
. Bathrooms Bedrooms Capacity Required 




1 1 20 gallons 

1 2 or 3 30 gallons 

2 40 gallons 

3 3 or 4 50 gallons 




With automatic clothes or dishwasher, use larger size. 

* «* 




Figure 65, ' Hot Wat6r Requirement Chart 




Practical .Consumption 




Practical tests reveal tfiat the amount of water used by an individual 
will range from two to ten gallons per hour. Of course, this depends upon 
the type of building in which the system has ITeen installed and the purpose 
* for which the wate* is used. 




INSTALLATION OF A GAS HOT WATER HEATER 


f 


Manufacturers supply rough-in specifications for their water heaters 
so pipes can be aligned accurately with heater outlets. A gas fired heater 
should be located where an adequate amount of air is available for combus- 
tion. Local codes should be complied with before installing a gas fired 
heater* Their flues cannot be near combustible materials. Figure 68 
illustrates a typical gas fired hot water heater installation. 




Venting Water Heaters 




Each flame-type water heater sKould be equipped with a suitable draft 
diverter or vent hood as shown in figure 67, This prevents a downdraft 
from affecting combustion or blowing out the pilot light. It is good 
practipe to locate a flame type water heater where it can be vented through 
the roof or an Inner chimney. If the flue £s connected to a chimney, the 
flue slope should not be less than 1/4 inch per foot. A three- or four- 
_ inch flue is large enough 'for the type water heater used for domestic use. 
Since the electric water heater does not have any escaping fumes it is not 
necessary for it to be vented. * 


» 
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Figure 66. Typical Gas Hot Water Heater Installation 



Installation of Water Piping 

When Installing a hot water 
heater, the type *trf heater, whether 
it is a new. installation or replace- 
ment, will determine the type of 
tools to use. The rough-in m^a^?re- . 
ments for a new installation of a hot 
water heater will be determinedly 
the manufacturer. It remains for the 
plumber to install the risers to the 
height specified for proper fixture 
connection. 



VENT PIPE 




Figure, 67. Vented Water Heater 



The heater outlets for connecting 
hot and qold water pipes are marked 
on top bf the heater near the opening. 
If the heater is* no.t marked, the hot 
water outlet is usually on the left 
as viewed from the front of the 
heater." The cold water supply pipe should not be smaller than 3/4 inch 
and should be provided with a gate valve placed near the tank to cut off 
the water supply. ( ?he hot water line from the heatfer should not be small 
than 3/4 inch galvanized 'pipe or 3/4 inch copper tabing. 
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Unions are placed in the hot and cold w*ter lines to quickly dis- 
connect the limes when it is necessary to replace the heater. A drain 
Jrip pipe is installed to the fcelief valve and extended at least to within 
* six" inches of the floor. 

If galvanized piping is used in the hot and cold water supply system, 
all piping must be cut, reamed, threaded, and joint compound applied to the 
threads before assembly and final connection. 

If copper tubing is used for the hot water pipinq system, you should 
cut, bend, flare, or sw*at, depending on the location of the heater. 

•» • * 

When using two dissimilar metals in piping hookup such as copper and ^ 
galvanized pipe or tubing, a dielectric union should be installed to, prevent 
electrolysis. Pipe hangers and clamps should be made of the same materials 
as the pipe to prevent electrolysis. 

After all hot and^cQld water piping has been properly installed, the 
system must be filled with wate'r and checked for leaks. If a leak is 
detected, you should repair the leaking joint by removing and replacing 
the pipe and/or fitting. ► _ * 

Safety of Water Heaters 

Svery type of hot water 'tank should be safeguarded against the .* . 

possibility/ of an explosion that can.be caused by superheated wajter. due 
to the ^failure „of an> automatic cutoff or the negjedt of not turning off a * 
manuaJ.1V controlled heater.' Few people realize that a single pound of 
water, changed into steam, under certain pressure and temperature conditions, 
can release over two million ,foot-pounds of explosive energy. This is more 
th^xv*could 'be released by a pound of nitroglycerine and is more than enough 
force to shatter a building. Water hedters require a safety valve to be """N 
installed on the outlet sitie of piping to water heater. The type valve 
preferred is the* temperature an<J pressure safety valve. This valve is set 
a*jt 125 pounds working pressure and 210°F. 

Installing Gas Service • " • 

Installing gas piping' lines within a building is accomplished in the 
same^ manner as waterlines; that is, the black iron piping for the gas system 
is cut, reamed, threaded, and the joints coated with joi$t compound the same 
way as galvanized water piping. 

Black iron piping is largely used in gas distribution. If galvanized 
pipe is vised, the gas will cause the galvanize to flake off -and stop the* 
flow of gas through the fixture orifice. t 

Hookup of Gasline , ' « « 

The minimum size £lack iron gas pipe that should be installed to a gas 
water heater is 1/2 inch. A union should be installed in the lines so it 
can* be easily disconnected when it is necessary to replace the heater. 
Seme city codes may permit the plumber to install a short length of .copper 
Lubing to che heater to take the place of the union. A plug type valve 
tcias cock) , should alsd be installed in the line so the §as can btTcut off 
when it is necessary to remove or service the heater. When installing gas 
iines, be sure tHey are supported with proper .hanger supports. Only 
approved threaded pipe and fittings dr. flared tubing should be used. Do 
not use* " SOLDER" jojr.t. 
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resting, for Gas Leaks 

After the gasline has been properly installed and before the system 
is put into service, it must be tested for leaks. Leakage of gas is not 
only wasteful but also constitutes a serious hazard. Therefore/ check a 
las system more closely than a water system. 

In nesting a gas system some element such as peppermint is added to 
the gas to give it an odor. Possible leaks can then be detected, but 
frequently even this *:ype of test may allow the gas to leak for a long 
time oefore it is detected. 

The simplest test for leaks at joints or valves is the application 
cf soapsuds to tne suspected surface. Bubbles will appear on the pipe 
surface if there is any indication of a leak. 

If a leak is detected it should- be repaired immediately. If the leak 
is a defective pipe or fitting/ it should be replaced. If it is a leaky 
valve, it must be repaired. 

'Servicing Heater 

3efore the gas cock is opened make sure the thermostat is opening 
and closing. This is accomplished by turning the adjusting dial back 
and forth on the low temperature end of the scale until a click is heard. 
The clicking sound signifies that the thermostat is opening properlv.. 
After this test, set the thermostat adjusting dial to normal (140°)" for 
ordinary use. 

To assume maximum protection from gas fumes, it is important to have 
a gas fired water heater that is eauipped with some type of safety controls. 
(See figure 68.) These automatic controls automatically shut off the gas 
to the main burner when the pilot light goes out. As long as the thermo- 
couple is heated by the pilot light it will keep the main burner valve 
open but when the pilot goes out the thermocouple cools off, causing the 
gas valve to the main burner to ciose. The thermostat that extends into 
the hot water tank controls the gas going to' the main burner. The thermo- 
stat is controlled by £he temperature of the water inside the tank. 

After the pilot light has been burning for about five minutes it 
should, be adjusted so it will have a soft blue flame and be about 3/4 
inch high. This i3 accomplished by means of the pilot air shutter on 
some models and adjusting screw on others. The pilot light should be 
adjusted at theyBame time as the main burner so it will have a soft blue 
f -Lame . / 

JU . . r Water heaters made by different companies have different patents for 
their heating units and automatic controls . As a plumber you will be 
requiredto make certain adjustments located in different positions on 
the heating units. Follow the step-by-step procedure given on the metal, 
service pla£e mounted on each water heater and always keep in mind, for 
proper efficiency of any type water heater, it must be properly installed 
and adjusted. 

. Very little maintenance is required of' a hot water heater. 
Occasionally 5 the cank should be flushed to remove 'scale and rusty water 
that is caused by scaling action. Pipes should be checked for leaks. 
The draft flue should be inspected to see that it is in the correct * < 
position. The burners should be cleaned when necessary. 
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PILOT LIGHT 
'AO JUSTING 
SCREW, > 



CONTROL KNOB FOR 
MAIN GAS FLOW. 



THERMOSTAT x 
ADJUSTING DIAL 



COMBINAJION SAFETY 
PILOT VALVE ANO 
THERMOSTAT 




BURNER 



THERMOCOUPLE 
PILOT TIP 



CCO-01* 



Figure 68. Automatic Safety Controls and Burner Assembly 



SUMMARY- 



A water heater may have excellent features but iftit is not properly 
located and sized it will not serve its purpose. In locating gas fired / 
water heaters keep in mind they cannot be located near combustible jnateriais 
they should be* located as close as possible to hot watex risers , be located 
where they can be vented and have enough air for combustion # The heater 
will be the correct size if you take into consideration the design of t>ke* 
building/ the number of occupants and heating capacity of the unit. 

Correct installation of the piping to the hot water heater is also 
important for proper operation of the system. Cold water lines to the 
heater should not be less than 3/4 inch in diameter. A union must be j* 
i.nsta'Aed in the line for quick disconnecting of . the pipe, also a gate v/lve 
forc.;ttin^ off water supply and a check .valve placed in the, line to cheik 
the surge of water pressure. All water pipes must be cut, reamed, thre»*ed, 
and the threads boated with joint compound before assembly. The hot w^ter 

; - so 



M3 
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line should »not be less than 3/4 inch in diameter. This line must also 4 
have a union for quick disconnecting the line and all piping and fittings 
installed the sajrre -way as the cold water piping. The hot water side of 
the heater, should .^lso have a temperature-pressure relief valve and an 
overflow pipe connected to Xthe-^relief valve. 

The gasline to the water heater should not be less than 1/2 inch in 
diameter and the piping should be- black irdn because galvanized flakes 
stop the flow of gas through the fixture . orifice . The line should have a 
plug type valve for cutting off the gas and a union for quick disconnecting 
the line. All gasli^nes should be installed using the same procedure as 
installing hot and cold water lines. 

After all water and gaslines have been property installed, they must 
be tested for leaks. The hot and cold water lines ' are tested by turning 
on the water and visually checkings for leaks. If leaks are detected the 
pipe or fitting must be removed and replaced. The gasline is tested by 
turning' on the gas and applying soap bubbles to the joints. If a bubble 
forms, the pipe or fitting must be removed and replaced. 

QUESTIONS - \ - 

1* List some of the better features of the water heaters used today. 

2. What items do you need to take into consideration when locating ^ 
water heater? 

3. " Name the three things th^t must be considered when sizing a water 
heater. 

4. What is the ptxrpose of a draft diverter? 

* > 

5. What size flue is used an a water heater used for domestic use? 

6. How can you determine the hot water pipe outlet if it is not marked 
on the heater? 

7. Why is black iron piping used for the gas piping system? 
3. How do you test a gasline for -leaks? 

9. What degree temperature setting is considered normal for a hot water 
heater? 

10. What safety mechanism is installed in the hot water line of a water 
heater? 

REFERENCES 

1. AFM 85-20, Plumbing. . * ** 

2. Plumbing* Installation and Repair s Manly. # - 

3. National Plumbing Code Handbook/ Manas. 
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.OBJECTIVE 



CONSTRUCTING A WATIjJR DISTRIBUTION SYSTEM 



The purpose of this workbook is to aid you in reading drawings and the use of tools 
for cutting cast-iron pipe. . ' 

Standards of performance: 

The identification of ail components will bfe correct, and the class will Gut 4 -inch 
cast iron using a chain cutter and chain tongs. \ 



^EQUIPMENT , " . 

SG 3ABR55235-m-l 
WB 3ABR55235-m-l -Pi 
v Cast-iron pipe 

Sample Board of Plumbing Hardware 
Shop Tools 

Map of Base Water Distribution System 
PROCEDURE 

- • Mission 1 
Using figure 1 identify all, components. 



Basis of Issue 

1 /student 
Al/stuctent 
*l/student 

1/class 

1/2 students 

1/4 students 




a. 



b. 



Figure 1. Water Distrtbutiqn System 



cwo-o» 



e. 
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~ — — ^MissionJL_ 

Cut a piece of cast iron 6" lone, using a chain cutter and chain tc**s. 
1. Procure tools and pipe. 

Measur^and mark pipe. 
3. Fasten chain tong to pipe. 

ft* 

a. 4 Wrap chain around pipe. * ^ 



b. Select chain knuckle that properly fits pipe and invert it into notch. 

c. Lift handle until teeth grip pipe. 
I. Place cutter on mark. 

c 

av Selrect-chain-knuckle "as in~steg"1rabove. - ■ — — > — 



/ , 



4vs 



b. Align cutting wheels on mark. 

j 

c. Snug up chain by tightening tension nut. 

d> Move handle back&nd forth until pipe is cut. 




WR 3ABR55235-XII-2-P1 
UTTING, THREADING, AND ASSEMBLING . STEEL 1 PIPE 

i 



Upon completion 'of this 'uni^of instruction, you should be aware ^of the 
procedures for cutting, reaming, and threading pipe, using a power threader 
and you should be\ able tcr assemble steel pipe and fittings. 

L — - - 

Standard .of performance: ' * * 

All answers ^id procedures wiJ.1 be correct. 
EQUIPMENT . 



SGK3ABR55235-III-2 
WB 3ABR55235-III-2-P1 
Power threader 
Tool kits * + 
* AFM 85-20 

PROCEDURE v 



Basis of Issue 
1/Student 
1/^stftdent m 
l/ciass 
1/2, students 
1/2 students 



Mission 1 



T Li^t four L y pes-e£^he3=4i^g-<i ev i ce s , 



2. what is the maximum amounts the pipe cutter should be tightened 



per revolution? 



3. Af ter^cutting the pipe to length, it, must be 



4. Ah adjustable die and stock set eliminates the ne$4 for 



*5* What are three methods of measuring pipe? 



Mission 2 

To give you a better understanding of the power threader an d how it 

1 b 

r 



must be operated, follow the procedures listed below. ^ 



1, Preoperational Check 
y . , a. ""chepk £ower« cord and groun<\. 

b. Chedfc-oil level in sump. 
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c. Select die head required. 

d; Set die^ head to proper size. % 

2 . Operation i • \ * 

NOTE: This* sequen.ce must be accomplished fromjneaory . 

• . * * • 

a. Insert pipe in machine so l^pgth of pipe to be~'cut extends . 
"sufficiently away from chuck. 

b. ^Support long pipe with pipe rest", 
c- Close rear centering, chuck. 

d. v Close front chuck by rotating counterclockwise. . 

e. Bring down cutter and place on mark. * Turn on motor And 
cut pipe (do not tighten cutter over 1/4 turn per revolution of pipe) . 



f 



SWing back cutler t af ter use. 

g. Bring down reamer and ream pipe; 

h. Swing back reamer after use., 

♦ i. Bring down die head. * 0 

j. Check to see that die head is in the closed position. 

- k. Check that oil is flowing to die segments. 

1. Use firm pressure until the dies, take hold on pipe • 

m. Let the machine self-feed until proper amount of thread is cut. 

n. Lift the die head opening lever. . 

o. Back off carriage. ' \ 

p. Raise die head. 

q. Stop motor. • * 1 * 

r; * Loosen chuck and remove pipe. * 
POstopexational Check . *" - 

a< After cutting, all thread c&ear &ie head. 

b. Remove ~chip 'tray and clean. - , fc 



>>* c. Periodically remove pipe, plug from oil sump. , plean out 

[s] r ,' sludge, chips, and foreign particles. 



d. Check oil level in sump. 

• . 4x0 

' ' .4 - ■ • ■ 
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* Mission 3 
Assembling Threaded Pipfe and Fittings 
a. Clean threads. 

by* Apply pipe joint compound to male threads only. 

c. , Insert male* threads in' fitting (hand tight). 

d. Select proper size wrenches. 

e. Tighten pipe using backup. CAUTION: Do- not overtighten. 



-■' WB 3ABR55235-III-3-P1 

« 'TAPPING PRESSURIZED WATER MAIN 

OBJECTIVE 

The purpose of this workbook is to aid you in: 

Locating and identifying and giving the purpose of building service line components. 
Making a drawing of a building service line and a bill of materials. 
- Using a self -tapping machine. 
Standard of. performance:- 

All answers will be correct. 
EQUIPMENT 



SG 3ABR55235-nT-3 

WB 3ABR5523 5-111-3 -PI 

Plumber's Tool Kit 

Water Main Self-Tapping Machine 

Water Main Trainer 

Special and Shop Tools 

Samples of Plumbing Hardware 



Basis of Issue 
1/student 
1/student 
1/2 students 
1/class 
1/class 
1/2 students 
1/class 



• \ • Mission 1 

Using figure number 2, identify all of the components in the building service line. 




CKl~«tA 



a. 
b. 
c. 
d. 



Figure 2, Building Setvice Line 

— ~ , e - 

f. 
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Mission 2 



Using figure 2, make a bill of materials. 



Mission 3 

•» 1. Water main tapping inachine parts identification • 

<& 

Identify components of the water main sel f -tapping .machine , 
figure "3. by placing numbered parts by correct name. 

* ' ' ♦ . <™ 

1. Saddle 

2. Flop .Valve Handle ° _ 
3 V . Flop Valve . . 

4. Bypass 

5. Boring Bar 

6. Friction Collar, 

7. Cylinder 

8. Drill and Tap 
9.. Feed Yoke * _ 

10. Ratchet Handle 

11. ^Gasket * 

12 . Cap 




WATER MAtff 



Figure 3. Water Main Tapping Machine 
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2, Procedures for tapping the main. 

a. Select a location for the tap * at the top of the water main. 

b. Clean all- rust and dirt from the area. 

c. Place the gasket on the water main and set and saddle the ' 
water main self-tapping machine on the gasket. 

d. Encircle the water main with the chain and tighten the bolts 
evenly until a solid, watertight connection is formed between the main and 
the machine saddle. Use level to keep machine plumb. 

e. ^ Remove the cap from the cylinder of the water main self-tapping 
machine and install the required size combination fcrill and tap into the 
boring bar. 

f. Apply special grease to the drill and tap. This will lubri-^9 
cate and help copl the drill while bpring through the jwall of the water 
main. Oil friction collar. - ' - 

g. Reassemble the,machine and tighten the cylinder cap. 

h. Start drilliifg the hole by applying pressure at the feed yoke 
while operating the ratchet handle. After the drill has penetrated the' 
main, the boring bar will turn easily until the tap starts cutting threads. 

* * ' 

i. Once the tap starts threading the hole, back the feed yoke off 
to prevent stripping the threads in the hole-.* ; 

% . 
j. / Continue turning the boring bar until the, depth adjustment is 
even with the top of the friction collar. . 

. 4 
k. To remove -the tap from the hole, reverse the ratchet aind back* 
the boring bar out by turning it in a counterclockwise direction. 

CAUTION: Care .must be- taken because the water pressure * 
wxll cause th£ boring bar to rise rapidly and could in- 
jure the "operator. 

1. Close the flop valve and open the bypass valve by turning- 
counterclockwise to prevent water from entering the cylinder. 

t 

NOTE : The water under pressure from the main is now 
tapped in the machine base and,the boring bar can be 
removed by unscrewing the cylinder, cAp. 

m. Remove the drill arid tap combination and install the proper 
size corporation gtop in the adapter at the end of the boring bar. 

CAUTION : Be sure the corporation stop is in the closed- •< *• 
position. 

n. Since the corporation stop was closed before being installed, . 
the only water which can now le&k out is the water which was trapped in 
the cylinder of the machine. 

o. Release the water by turning the bypass valve clockwise 



3 



p. Remove the boring bar. 

q. Disengage the chain from the main and carefully remove the 



machine ♦ . 

r. Dry the machine -and coat it vith oil lightly before storing, 

s. Check for leakage around the corporation stop. If there is 
a leak, tighten the corporation stop with an 18" smooth jawed wrench. 
NEVER USE A' PIPE WRENCH* ON THIS VALVE. • • 

t • 
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WB 3ABR55285-m-4-Pl 

INSTALLATION OF BUILDING COLD WATER DISTRIBUTION SYSTEMS 
OBJECTIVE 

The object of this workbook is to aid you in: 

Locating and identifying components of the cold water distribution system. 
Making a sketch of your booth area system. 

^ * * 

Constructing the cold-water distribution system. . * 
Standard of performance: 

All drawings and answers must be correct. 
EQUIPMENT ' \ / 

Basis of Issue 
SG3iffiR55235-III-4 1/student 
WB 3ABJR5235-ntf-4-Pl * 1/student. 

Plumberv s tool kit/ " 1/2 students 

, Shop tools / 1/clais 

Blueprints, and drawings 1/4 students 

PROCEDURE ^ . 

Mission 1 ^ 

Using figure 4 identify components of a building cold water distribution system. 




Figure 4, Cold Water Distribution System 



a. > 



b. 



i ' 

4 ' 



416 





* - Figure 5 

Mission JL^ 

* _ ^ V sing the d «wing completed in' mission 2 construct a water 
distribution system in your booth area* 

2. Make a bill of materials for the distribution main and branches, 



l'l 
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3. List tools and equipment necessary for installation of the cold 
water distribution main and branches. 



4. Measure, cut, and thread the pipe. 

5. "* Assemble the prepared pipe.* 

6. Have the instructor- check your work. 



-9- 
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.WB 3ABR55235-III-5-P1 



IDENTIFYING PIPES 



OBJECTIVES 



-3 

o 
:> 



When you have completed this project you will be able to identify five 
types of copper tubing. 

Standard of performance: 

All samples must be identified correctly. 

EQUIPMENT - 

> Basis -of Issue 

SG 3ABR55235-III-5 1/student 

WB 3ABR55235-III-5-P1 1/student 

Samples of Copper Tubing " 1/class 

PROCEDURE ■ • 

From samples of copper "tubing/ identify 'each of the labeled items. 



b. 
c. 
d. 



' 13 
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WB 3ABR55235-III-5-P2 



BILL OF MATERIALS 



.OBJECTIVES 



This project will give you practical experience ik making a bill of 
materials for installation of the hot water distribution system for your 
booth areai 

Standard of performance: 

The bill of materials must contain all the necessary items to 
construct the hot water distribution main. 



EQUIPMENT 




SG 3ABR55235-III-5 
WB 3ABR55235-m-5-P2 



Basis of Issue 

l/stu4ent 

1/student 



PROCEDURE ^ * 

Using the working drawing belQw, make a list of materials required 
to construct a hot water distribution system in £he booth area. 




Figure 6 

420 
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WB 3ABR5523 5-m-r5-P3 
ASSEMBLING FLARED AND'SOLDERED COPPER JOINTS 



OBJECTIVE 



To aid you in developing skill in bending, cutting, flaring, assembling, and testing 
copper tubing. 



EQUIPMENT 

r 

WB 3ABR5523 5-m-5~P3 
l/2Hnch copper tubing 
.1/2 tube bender * 
Flaring tool 
Swaging tool 
Plumber's tool kit 

PROCEDURE ■ 



Basis of Issue 
1/studenfc 
1/student 
1/2 students 
1/2 students 
1/2 students 
1/2 students 



1. Follow, the steps below in fabricating the tubing assembly shown in figure 7. 
Observe safety precautions during the assembly procedure. 




•EN 




6" CENTER TO END 



CAPPED-IN PtUG- 




CK C- 102 



Figure 7. Tubing Assembly 
15 
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a. Study figure 7 and with the aid of your instructor, secure the materials 

and tools you will need to fabricate the assembly. " \ •** 

b. Cut copper tubing to length with either a mechanical tubing cutter or a 
fhpe -toothed hacksaw blade. 

NOTE: Make sure the ends are cut square when using the hacksaw. 

c. Ream the ends of the tubing. 

d. Bend the tubing using a mechanical tube benders 

NOTE: Your instructor will give you measurements 
for the correct size bend. * 

e. Place flare nuts ov£r each end of the tubing before flaring. 



'V 



NOTE: This is the normal procedure when. .laying long " 
'tuns of tubing. ^ 

f. Insert each end of tubing in proper |lare block ^openin^^ 

g. all tubing connections. 

NOTE; A flare block and flare plug may also lie 
used to make the flare. 9 

h. Assemble the flare fittings and tighten connections. 

i. Install the plug and male adapter (see figure 7 ). / 
j. Connect assembly to test manifold. 

k. Check each connection for proper tightness-.- 

1. Pressure, test the assembly. " * / 

\ m. Have instructor check your work, 

n. Disassemble and return usable tubing and fittings to storage, 

o. Place unusable material in proper container. 

p. 4 Clean tools* and return them to their proper storage. ^ 

g. Clean work area. 



do 6 
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WB 3ABR55235-III-5-P4 



Swaging- and Soldering 



OBJECTIVE 



j ^This' pro ject will give you practical experience in swaging an& soldering 
K copper tubing. . >j « «~ , # 

t Standard of performance: *\ • 

.The completed project/must not lealc£ 



■ EQUIPMENT 



SG 3ABR55235-II3>$ % 
WB 3ABR55235-III-5-P4 
Soldering equipment 
SWaging tool 
6-ft rule 
Copper tubing and fittings 
Plumber's toolkit • 



Basis b£ ^Xss^u'e 
I/Student 
1/studeht * 
1/2 students^ 
1/2 students ^ 
1/2 students 
1/olass 
1/2 students 



PROCEDURES 

V . .. 

J.. Swage -and .solder a copper tubing. 

' ; a. Cut and ream two pieces of copper tubing approximately 

3 Inptfes in length, , . J 

# . * ' 

b. Insert one piece of copper tubing" rn the flaring block as 
illustrated in figure 8. 1 , ' 

NOTE: -Figure 8 illustrates the- amount of 

tubing to be left above the faring block. ^ / " 




V 




Figure 8. Operating Swaging Tools 
1 . M 



c. Insert" the combination 

" *sW5gin^t6bT lirthe" tubing- as- 

illustrated rn figure 8. 

cL Use light strokes with a 
ball peen hammer and drive the 
^waging tool into the tubing (see 
figure 9 ) . 

NOTfe: The swaging tool 
should be turned slightly 
after each stroke. 

e, • Remove the swagirig tool. 

f . Remove the tubing from 
the flaring block. 

* g.' Use steel wool or sand- * 
paper and clean the ends <?f the 
tubing to be soldered. Figure 9. Swaging Tubing 

* NOTE: To make a good soldered joint, the tubing must be 
^absolutely clean-. . 

.h. *Cover each surface to be soldered with a thirl coat of* flux. 

i. Insert, one piece of the tubing into the other tubing as 
•illustrated in figure 10. 





Figure 10. Insertin^Tub.^^^ 



424, , 



2. Fabricate the system* illustrated in figure. 11 using 5/8* copper" 
pipe* on fittings* - ,* 




Figure 11 



a. Cut copper tubing to length, assemble fittings', flare, and 
solder joints • » 

b. Test for leaks by connecting the flared eii& to water pressure 

^ (1) Did your fittings leak? Yes/No . \ 

I ^ 

(2) Can you make solder repairs on tubing i containing 
water?. Yes/No. . m ' ■ - 

I 

. # c. With water pressure applied, attempt to'rerbove the pipe cap 
by applying heat. ' ] 

(1) Did you get' the pipe cap off? Yes/tfo'.; • 

(2) Did the solder melt?* Yes/No. .1 

* \ 

d. Using your own method, remove the pipe cap. 

(1) Did .you remove water pressure anddrairi the water? ' 

Yes/No. 

•«* 

(2) Can a soldered, joint' be melted loose when the fitting 
is full of water? Yes/No> 
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„ . , MAKING A FERRULED CONNECTION ♦ 


-III-5-P5 >"< ' ^ ' 


.* 


OBJECTIVE 

Thijs project will give you practical experience waking a ferruled 


connection v ^ 




EQUIPMENT "\ , 

Basis of Issue 
SG 3ABR55235-III-5 1/student 
WItJJABR55235-III-'5-P5 % 1/student mm 
x Copper tubing and fittings 1/student 
„ Plumber's tool kit 1/2 students .? 


• 




PROCEDURES 






1, Measure and cut a piece of 3/8" tubing 3 inches long. 


* - 




2m Ream, and dress one end of the tubing. 






* • > 

3. Place the compression nut on the tubing* 






4* Place the compression ring on the tubing. 

X 

5. Install the compression nut on the fitting and tighten. 

- ; * ; . a 

6. Have the instructor check your work. 


v • 


; 


• * 




V"- . ' 


■ 

* 


e " 

;# 


i ■ ■ 




•» * 
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\ WB 3ABR55235-m-6-Pl 

ROUGH -IN WATER SUPPLY FOR BATHROOM FIXTURES 

OBJECTIVES, 

This project will give you practical experience using manufacturer's rough-in * 
specifications to rough -in the water supply for bathroom fixtures. 

EQUIPMENT 



80 3ABR55235-m-6 
WB 3ABR5523-III-6-P1 
Plumber's tool kit 
Shop and special tools 
Pipe and fittings * 
Manufacturer's rough -in specifications 
* Engineering drawings 



PROCEDURE 



Mission 1 
Identify the following items. 




Basis of Issue 
1/student 
1/ student 
1/studeht 
1/2 students 
1/class 
1/class 
1/class " 




CKA.043 
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'BALL 
COCK 



TRAP REFILL TUBE i 
PLUNGER / OVERFLOW' - 




FLUSH TANK 
•ALL FLOAT 



CLOSE COUPLED CASKET 



CKA-024A 



Figure 12 (Continued) 
Mission 2 

This project will help you .learn how to use manufacturer's rough-in 
specifications. The measurements obtained WILL NOT be used in your booth 
because the fixtures to be installed are, not all the same model ♦ When 
you have completed this project have your instructor check your answers ♦ 
After verifying that your answers are correct, he will then tell you how 
to obtain the measurements that you will need in your booth. ' 



1. Using the lavatory rough- 
in specifications above, answer "the 
following questions: x * „ 

a. What is the height 
from the finished floor to the 
ber of t he waterlines? 



,/COUNTEHTOf 




c. The size piping to be 
used for the water supply lines is 



Figure 13 



d. What type of lavatory is this manufacturers rough-in 
specification for? 
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J/4" $**SU**LY TO PLUSH VALVC 




' *Vr 0,0. TAAHtCt 



CKA~Mt 



above 



. Figure* I* ( ^ 

2, ^ Answer the following questions using the urinal specification 
a. What size will the supply l£ne be to the flushometer valve? 



— s b~. — W hat is U ie height fr o m the finished— floor— to the ce nt e r 

of the inlet to the .flush valve? 




CKA-670 



Figure 15 
24 
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c* The measurement from 4 the center of the urinal to the center' 



of the water supply pipe will be 



3. .Using the water closet rough-in specification above , complete the 
following statements: . ' . , 



a. The water supply will be roughed in at 



inches from the 



finished floor and 
closet. 



4. Use the tub and shower 
.rough-in specification on this p.age 
when answering the fallowing V 
questions: 



inches to the left pf»the centerline of the water 

inch water supply riser. 

SHPWEK 



This water closet will have a 



a. How many inches from 
* the rough floor to the center of 
the spout hole? 



b. The center of the 

mixing valve will be inches 

from the finished wall and ' 
inches from the* rough floor. 



c. The center of the 

inches 



shower arm hole will be 
from the floor. 



d. The water supply pipes 
will be ' inch SPS. 



i 
i 



\ 



W ARM— 

DU. HOLE 



C/L'S OF CUfTAJN fcOD 
(USUAUY 74" TO FIN, FlOOt) 



3 



FIN.WAU i « 

I 
I 



Of TO KM 
' TO ROOA 
{USUAUY WTWCEN 
65" AND 71") 



— C/l OF VALVES • 
\ IV OIA. HCM.ES 




ACWH FtOO* 



Mission 3 



Figure 16 



Upon completion of this project you will be able to rough-in risers 
for plumbing fixtures. 

1. List the tools required to install the risers to the water closet, 
urinal, lavatory, and shower. 
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2. List the materials required to install the risers to the water 
closet, urinal, lavatory, and shower. 



3. Have youj^ instructor check these lists then begin installing the 
fixturfe risers. 
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WB 3ABR55235-III-7-P1 



INSTALLING A GAS WATER HEATER 



OBJECTIVE 



This project will give you practical experience identifying the major, 
components of .domestic water heaters, .and installing a domestic water 
heater* * , 



Standard of performance: 

1. Must correctly identify all the components of a domestic water 
heater. ^* 

2, The installed water heater must function correctly. 
EQUIPMENT * 



SG 3ABR55235-III-7 
WB 3ABR55235-III-7-P1 
Water heater 
Plumber's tool kit 
Shop tools 
Pipe and fittings 



Basis of Issue 
1/student 
1/student 
1/2 students . 
1/2 students 
E/2 students 
1/class 



Manufacturer's rough-in specifications 1/2 students 
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: ' * / f Mission 3 , \ ' 

, 4 } • \ 

n l. v Move the water heater into position. 

NOTE: This procedure requires two men. ♦ • 

§ 2. Measure and cut the tubing for the*gas supply. 

3. Explain whexte you can use copper tubing for gas supply. 



4. Why can f t you have a soldered cqmrtection in a gaslirte? 



5. Install the gas supply l^ine. 
6- Check the gasline for leaks. 



~T. Explain how you check a gasline for leaks 



8. ^ Measure .and cut the water supply, line ; 

9. Install* the water supply line. 

*lG. Instal.l the flue. 

. r 

11. Pill the wategtr heaterfwith water. 

I 



12 . Lig h t the-t mrne r, ~ — ~~ 

13. Set the the£mos;tat at 140°F. 



14. Ofcirerpe^ffie" operation" o~f^the "burner until the thermostat turns" 
the flame off. 

.,15. Check! the temperature of the water. 

16. Have the instructor check your work. t 

17. Clean up the area and return the tools and equipment to their 
storage area. * 



30 



43G 



